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AN  IMPORTANT  BRAZIUAN  POWER  PLANT. 

The  world  is  gradually  waking  up  to  a  recognition  of  the 
importance  of  the  great  Brazilian  republic  and  the  place  that 
it  should  be  destined  to  take  in  the  world’s  industries.  On 
the  whole  it  is  perhaps  the  country  of  the  greatest  unde¬ 
veloped  commercial  and  industrial  possibilities  on  the  face 
of  the  planet,  possessing  as  it  does  untold  natural  wealth 
and  a  position  giving  it  a  wonderfully  happy  range  of 
climate  stretching  from  the  equator  well  into  the  south 
temperate  zone  to  a  point  corresponding  to  the  latitude  of 
Atlanta  in  our  own  country.  Santos,  the  scene  of  the  great 
hydroelectric  development  described  elsewhere,  is  in  south 
latitude  corresponding  nearly  to  Key  West,  and  is  the  port 
of  a  rich  and  fertile  province  and  a  city  of  some  6o,ooo 
inhabitants.  It  is  one  of  the  great  coffee-shipping  ports  of 
the  world  and  for  the  development  of  its  waterfront  has 
required  an  elaborate  system  of  quays.  These  have  been 
developed  by  the  Santos  Dock  Company,  which  holds  a  con¬ 
cession  for  the  whole  waterfront.  This  company,  needing 
electric  power  for  its  own  use,  has  developed  the  system 
here  described,  deriving  its  power  from  a  point  about  30 
miles  from  the  city  where  a  small  stream  plunges  down 
near  the  seacoast  from  the  mountain  range  that  runs  along 
it.  So  rapid  is  the  descent  that  it  has  been  possible  to 
utilize  a  hydraulic  head  of  2100  ft.  in  a  total  length  of 
hydraulic  works  covering  only  about  12,500  ft.  Nearly 
half  of  this  is  in  a  cemented  flume,  the  engineering  of  which 
lias  proved  a  prodigious  task  which  has  actually  covered 
more  than  seven  years.  The  rest  of  the  line  consists  of  five 
welded  steel  pipes  supported  and  bedded  in  concrete.  The 
station  is  of  hewn  granite  quarried  near  the  spot  and  pre¬ 
sented  some  difficult  constructional  problems  owing  to  the 
uncertain  nature  of  the  underlying  ground. 

In  itself  the  plant  exhibits  no  particular  unfamiliar  fea¬ 
tures  and  the  equipment  would  have  a  homelike  look  to  any 
.American  engineer,  as  it  consists  of  American  three-phase 
generators  driven  by  impulse  wheels  of  the  Felton  type. 
Owing  to  delays  in  the  completion  of  the  hydraulic  work 
by  reason  of  the  enormous  difficulties  encountered,  the 
larger  part  of  the  electrical  apparatus  was  five  years  on  the 
ground,  but  in  spite  of  this  long  exposure  to  a  moist  and 
hot  climate  the  generators  and  transformers  were  success¬ 
fully  dried  out  and  put  to  work  without  having  suffered  the 
slightest  apparent  harm.  The  drying-out  process  was  no 
trivial  matter,  however.  The  generators  were  put  on  a 
sho;-  circuit  and  run  at  their  rated  current  for  a  week,  and 
the  transformers  not  only  were  treated  to  a  considerable 
current  input,  but  were  blown  out  for  a  similar  period  with 
a  steady  air  blast  heated  to  100  deg.  C.  That  the  apparatus 
was  brought  to  perfect  operative  condition  with  even  this 
amount  of  trouble  speaks  volumes  for  the  soundness  of 
modern  insulation.  No  expense  seems  to  have  been  spared 
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to  make  the  construction  and  equipment  of  the  whole  sys¬ 
tem  as  perfect  as  engineering  skill  could  produce.  The 
transmission  line  itself  is  comparatively  simple.  It  is  of  the 
steel-tower  form  for  two  three-phase  circuits  operated  on 
pin-type  insulators  at  44,000  volts.  The  construction,  how¬ 
ever,  was  difficult  owing  to  the  nature  of  the  country,  and 
near  Santos  an  elaborate  piece  of  special  construction  had 
to  be  installed  to  cover  a  2000-ft.  span  over  a  river.  This 
was  done  by  setting  up  two  300- ft.  steel  towers  with  steel 
cable  I  in.  in  diameter  as  the  suspended  conductor.  At  the 
substation  on  the  outskirts  of  the  city  the  voltage  is  reduced 
to  6600  for  the  distribution.  Much  power  is  used  for  the 
machine  shops  and  quarries  of  the  Dock  Company  and  a 
large  output  is  delivered  to  the  railway  and  lighting  com¬ 
pany  for  the  general  service  of  the  city.  Altogether  it  is  an 
excellent  example  of  .sound  engineering  and  thorough  con¬ 
struction  and  reflects  vast  credit  not  only  on  the  energy  and 
resourcefulness  of  our  Rrazilian  friends  but  upon  the  Amer¬ 
ican  and  German  engineers  who  co-operated  with  them  in 
its  completion. 


VARIABLE  ABSORPTION  SCREENS  FOR  PHOTOMETRY. 

In  another  column  Dr.  Ives  describes  one  of  his  char¬ 
acteristically  ingenious  devices  for  facilitating  photometric 
measurement.s.  In  all  kinds  of  photometric  work  some  sim¬ 
ple  and  accurate  means  of  varying  the  light  received 
from  a  particular  .source,  be  it  the  standard  or  the  light  to 
be  measured,  without  introducing  color  dififerences  and  per¬ 
mitting  a  continuous  gradation  of  intensity,  is  highly  im¬ 
portant.  To  meet  these  simple  requirements  has  proved 
very  difficult  and  none  of  the  devices  used  are  entirely  sat¬ 
isfactory.  The  sector  disk,  one  of  the  very  best  in  prin¬ 
ciple,  is  not  adapted  for  portable  instruments  and  is  in¬ 
tricate  and  e.xpensive.  Moreover,  it  cannot  be  used  on 
light  sources  which  show  periodic  variations  in  intensity 
except  with  extreme  caution.  The  cat’s-eye,  one  of  the 
most  con.venient  and  compact  of  all  the  light-reducing  in- 
.struments,  is  troublesome  in  that  it  involves  the  use  of  a 
uniformly  diffusing  screen  as  a  secondary  source  and  hence 
cuts  down  the  available  intensity  of  the  light  in  a  degree 
inconveniently  great  for  many  purposes.  Neutral-tinted 
wedges,  whether  of  dark  glass  or  of  graduated  photographic 
films,  are  open  to  the  objection  of  requiring  a  nearly  linear 
light  source  in  order  to  take  full  advantage  of  the  grada¬ 
tions  of  the  wedge,  and  so  the  story  goes,  each  method 
meeting  some  requirements  admirably  at  the  cost  of  more 
or  less  subsidiary  difficulties. 

Dr.  Ives’  device  is  extremely  ingenious  and  has  the 
merit  of  exceptional  compactness.  It  is  substantially  two 
parallel  gratings,  each  composed  of  a  set  of  opaque  rulings 
on  glass,  mounted  close  together  so  that  by  a  slight  rota¬ 
tion  about  an  a.xis  parallel  to  the  rulings  the  shadow  of 
the  opaque  spaces  on  the  first  grating  gradually  encroaches 
upon  and  obliterates  the  transparent  spaces  of  the  second 
grating.  As  the  two  can  be  cemented  together  at  the  de¬ 
sired  spacing,  the  screen  retains  its  calibration  permanently 
and  is  very  easily  cleaned,  the  exposed  surfaces  being  of 
polished  glass.  It  can  readily  be  given  a  permanent  ad¬ 
justment  for  almost  any  required  sensitiveness  to  rota¬ 
tion,  and  is  entirely  free  from  any  .selective  absorption.  Its 
chief  failing  seems  to  be  the  requirement  of  an  empirical 


calibration,  which  it  possesses  in  common  with  several 
other  forms  of  variable  screens.  For  many  purposes  this 
is  not  serious  since  the  important  thing  is  that  a  screen 
once  calibrated  shall  thereafter  be  permanently  reliable. 
.-\ud  this  merit  the  Ives  screen  certainly  possesses. 

In  the  paper  is  also  shown  an  ingenious  application  of 
this  device  to  a  portable  photometer,  resulting  in  an  ex¬ 
tremely  compact  form  of  instrument.  If  Dr.  Ives  in  addi¬ 
tion  will  devise  some  means  of  supplying  a  constant  light 
.source,  he  will  deserve  the  unanimous  thanks  of  the  entire 
photometric  fraternity.  There  is  not  much  difficulty  in 
finding  a  good  method  of  varying  the  light  for  purposes 
of  balance  even  in  a  portable  photometer,  but  to  be  as¬ 
sured  of  a  steady  source  is  quite  another  matter.  Indeed, 
it  is  the  vital  difficulty  in  the  production  of  a  reliable  port¬ 
able  instrument  and  presents  a  problem  which  has  never 
yet  been  satisfactorily  solved  despite  many  highly  in¬ 
genious  devices  for  the  purpose.  The  light  given  by  an 
incandescent  lamp  used  as  a  standard  varies  so  very  rap¬ 
idly  with  changes  of  current  or  of  voltage  that  even  a 
modest  degree  of  precision  is  extremely  difficult  of  attain¬ 
ment.  However,  it  is  no  small  thing  to  have  at  hand  a 
really  good  selection  of  light-varying  screens  and  to  this 
list  Dr.  Ives  has  made  a  welcome  addition. 


DYNAMOMETRIC  METHODS  FOR  MEASURING  INDUCTANCE,  CAPAQTY 
AND  FREQUENCY. 

A  number  of  methods  are  used  for  the  measurement  of 
inductance  and  capacity.  Some  of  these  are  physical  labora¬ 
tory  methods,  while  others  are  shop  methods.  The  physical 
laboratory  methods  have,  in  general,  a  higher  degree  of 
accuracy,  but  at  the  expense  of  considerable  delicacy.  In 
a  recent  number  of  the  Elektrotechnische  Zcitschrift  a 
method  is  explained  by  Prof.  Hermann  Zipp  which,  as  this 
week’s  Digest  shows,  is  applicable  either  to  the  balance 
electro-dynamometer  or  to  the  suspended-coil  dynamometer. 
Referring  to  the  balance  electro-dynamometer,  a  primary 
alternating  current  is  sent  through  the  fixed  coil  and  sec¬ 
ondary  currents  are  induced  in  the  suspended  coil.  If  the 
secondary  current  can  be  kept  in  quadrature  with  the  pri¬ 
mary  current,  there  will  be  no  resultant  electromagnetic 
attraction  between  the  two  coils,  whereas  either  attraction 
or  repulsion  will  follow  if  there  be  an  active  component  of 
secondary  current  in  addition  to  the  quadrature  component. 
The  secondary  circuit  is  therefore  adjusted,  with  the  aid 
of  external  inductive  or  condensive  reactance,  until  all 
electromagnetic  force  in  the  balance  dynamometer  disap¬ 
pears. 

In  all  such  methods,  which  are  rendered  siusceptible  of  a 
high  degree  of  precision  by  being  null  methods,  much  de¬ 
pends  upon  the  constancy  and  purity  of  the  frequency  em¬ 
ployed.  If  the  frequency  is  allowed  to  vary  slightly,  the 
results  may  differ  very  appreciably,  and  the  method  is  per¬ 
haps  primarily  to  be  regarded  as  a  method  for  measuring 
frequency.  Again,  even  if  the  frequency  is  kept  strictly 
constant,  but  is  impure,  so  that  harmonics  exist  in  appre¬ 
ciable  magnitude,  these  may  give  rise  to  serious  errors  in 
the  deductions.  It  is  wonderful  how  many  tests,  measure¬ 
ments  and  special  phenomena  of  alternating  currents  de- 
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pend  upon  the  production  and  maintenance  of  a  pure  fre¬ 
quency,  and  how  few  are  the  means  available  for  this  pur¬ 
pose.  Alternating-current  generators  are,  of  course,  special¬ 
ly  designed  and  built  to  produce  waves  of  emf  as  nearly 
pure  as  possible.  For  many  purposes  such  machines  pro¬ 
duce  practically  pure  frequencies,  but  small  impurities  and 
harmonic  ripples  are  always  present,  and  it  is  only  a  ques¬ 
tion  as  to  the  magnitude  of  impurity  which  can  be  avoided. 
In  other  cases  means  are  provided  for  weeding  out  and 
suppressing  harmonics  in  the  currents  generated  thereby, 
leaving  a  nearly  pure  residual  frequency.  This  method  also 
has  its  limitations.  Finally,  there  are  oscillatory-circuit 
methods,  using  arcs  or  highly  heated  vapors,  which  serve  to 
set  up  very  nearly  pure  frequencies,  but  ordinarily  of  rela¬ 
tively  narrow  limits  in  regard  to  available  power.  Much 
improvement  is  still  needed  in  these  directions. 


THERMAL-ELECTRICAL  ANALOGUE  IN  CABLE  PROBLEMS. 

Although  the  insulation  surrounding  an  electrical  con¬ 
ductor  and  separating  it  directly  or  indirectly  from  the 
return  conductor  of  the  same  electrical  circuit  performs 
simultaneously  the  two  desirable  functions  of  preventing 
the  escape  of  electricity  from  one  conductor  to  the  other 
and  of  maintaining  the  dielectric  separation  between  the 
conductors,  yet  it  is  not  permissible  to  confuse  these  two 
functions.  Thus  in  high-tension  energy  transmission  the 
insidation  resistance  between  conductors  is  of  minor  im¬ 
portance  compared  with  the  strength  of  the  dielectric  to 
resist  puncture,  w’hile  in  low-tension  telegraphic  and  tele¬ 
phonic  transmission  the  leakage  between  conductors  is  of 
much  greater  importance  than  the  ability  to  resist  dielec¬ 
tric  stress;  in  either  case  the  electrostatic  capacity  may  or 
may  not  he  of  noteworthy  importance,  depending  upon  the 
length  of  the  transmission  system.  It  is  seen  therefore 
that  the  criterion  relative  to  the  efficacy  of  insulation  de¬ 
pends  upon  the  conditions  under  which  the  insulated  cir¬ 
cuit  is  to  operate.  In  an  article  by  Mr.  J.  II.  Lendi  which 
appears  in  this  issue  attention  is  directed  to  the  fact  that 
the  insulation  of  energy  transmission  circuit  cables  should 
be  judged  according  to  its  dielectric  strength  or  induc¬ 
tivity  rather  than  its  insulation  resistance,  or  specific  re¬ 
sistivity.  On  this  account  the  analogy  which  exists  be¬ 
tween  the  thermal  insulation  on  steam  pipes  and  the  insu¬ 
lation  against  loss  of  energy  by  electrical  conduction  from 
a  transmission  conductor  is  of  little  importance  in  practi¬ 
cal  problems  relating  to  the  transmission  of  energy  through 
cables. 


THE  LOADED  TELEPHONE  SUBMARINE  CABLE. 

It  will  be  remembered  that  in  1910  a  special  four-wire 
telephone  cable,  with  Pupin  loading  coils,  was  laid  between 
Abbotscliff  and  Grisnez,  across  the  Dover  Straits,  in  order 
to  provide  good  telephonic  communication  between  Paris 
and  stations  in  any  principal  city  of  England.  The  load 
coils  in  the  Abbotscliff-Grisnez  cable  were  spaced  at  one 
nautical  mile  apart,  and  consisted  of  hollow  cylinders  of 
iron  wire,  overwound  in  gramme-ring  fashion  with  insu¬ 
lated  copper  wire,  as  is  described  in  an  article  this  week  on 
page  592.  The  success  which  has  attended  the  us^  of  the 
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Anglo-French  cable  has  led  the  British  Post  Office  to  lay 
a  similar  telephone  cable  of  greater  length  between  St. 
Margaret’s,  in  England,  and  La  Panne,  in  Belgium.  This 
cable  has  four  wires,  like  the  Anglo-French  cable;  but  in¬ 
stead  of  providing  two  independent  telephone  circuits  they 
furnish  three,  because  the  new  cable  is  “phantomed”  where¬ 
as  the  old  cable  was  '‘solid.”  In  order  to  load  the  phantom 
circuit,  an  extra  coil  had  to  be  introduced  into  the  cable  at 
each  knot,  thus  extending  somewhat  the  length  of  the  lump 
or  excrescence  which  is  given  to  the  cable  at  such  intervals. 
This  is  the  second  ocean  telephone  cable  to  be  satisfactorily 
laid  with  loading  coils,  and  its  total  length  is  nearly  48 
knots.  Its  equivalent  length  in  “standard”  underground 
telephone  cable  is  reported  as  7.5  miles.  Without  the  load 
coils  it  would  have  been  about  three  times  as  much. 

Since  the  commercial  range  of  “standard"  telephone 
cable  is  about  30  miles,  it  follows  that  it  should  be  possible 
to  lay  a  loaded  cable  of  the  same  type  as  the  new  Anglo- 
Belgian  cable  to  a  total  length  of  some  200  knots  and  main¬ 
tain  commercial  telephone  service  between  its  terminals, 
with  little  or  nothing  to  spare  for  land-line  connections 
beyond.  It  does  not  follow  that  because  the  commercial 
limit  of  the  Anglo-Belgian  type  of  cable  would  be  approxi¬ 
mately  reached  at  200  knots  it  w'ould  be  impossible  to  ex¬ 
ceed  that  range  for  submarine  telephony.  At  the  same 
time,  however,  it  does  follow  that  the  limitations  of  tele¬ 
phonic  range,  with  our  best  means  and  knowledge,  are  much 
closer  in  submarine  cables  than  in  overhead  lines.  From 
a  mechanical  standpoint,  great  ingenuity  has  been  shown  in 
the  manufacture  of  the  Dover  Straits  telephone  cables,  in 
stowing  away  the  load-coils.  These  coils  have  to  be  laid 
and  maintained  in  an  absolutely  watertight  form.  There  are 
considerable  mechanical  difficulties  involved  in  doing  this, 
because  the  cable  is  not  merely  deposited  at  the  sea  bottom, 
but  it  is  also  laid  under  more  or  less  tensile  stress. 

While,  therefore,  Pupin  load  coils  have  been  of  great 
assistance  in  improving  telephonic  communication  across 
the  Straits  of  Dover,  no  prospects  are  yet  offered  for  bring¬ 
ing  about  telephonic  communication  over  long  submarine 
cables,  not  merely  owing  to  the  increased  difficulties  in 
laying  loaded  cables  in  deep  water,  but  also  because  of  the 
enormous  difficulties  of  electric  retardation  imposed  by  long 
submarine  cables.  In  wireless  telephony,  the  distortional 
effects  of  electric  retardation  do  not  make  their  appearance, 
but,  on  the  other  hand,  the  vocally  produced  electric  waves 
become  so  scattered  and  enfeebled,  w’hen  radiated  out  from 
a  wireless  sending  station,  that  their  present  range  is  limited 
to  a  few  hundred  miles.  For  the  present,  then,  ocean 
telephony  is  about  equally  limited  in  range  both  under  and 
over  the  sea,  for  reasons  that  are  very  different,  and  there 
is  no  immediate  prospect  of  commercial  transatlantic 
telephony  by  either  method.  If,  how'ever,  means  were  avail¬ 
able  for  magnifying  sufficiently  the  electric  power  in  the 
wirelessly  radiated  vocal  waves,  their  range  of  detection 
could  be  greatly  augmented.  What  is  needed  is  a  machine 
for  harnessing  mechanical  power  to  vocal  power,  in  such  a 
manner  as  to  reinforce  very  powerfully  the  energy  of  elec¬ 
tric  vocally  produced  waves.  This  is  equivalent  to  doing 
for  such  waves  electrically  what  the  ordinary  megaphone 
can  already  do  for  them  mechanically. 
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A  REVOLUTIONARY  PATENT  DECISION. 

Dm  Monday  the  United  Slates  Supreme  Court  handed 
down  a  decision  in  a  patent  case  which  called  forth  a  re¬ 
markable  protest  from  dissenting  members  of  that  court. 
1  his  protest,  which  has  been  followed  by  a  loud  outcry  in 
the  newspapers,  will  probably  lead  to  immediate  action  by 
Congress  toward  nullifying  the  effect  of  the  decision. 

I'he  case  was  an  action  brought  by  A.  H.  Dick  &  Com¬ 
pany,  of  Chicago,  which  owns  a  patent  on  a  “rotary  mimeo¬ 
graph,"  against  the  firm  of  Sidney  Henry,  of  New  York 
(.  ity,  for  alleged  contributory  infringement.  A  mimeo¬ 
graph  had  been  sold  by  the  Chicago  firm  to  Christina  B. 
Skou.  of  New  York  City,  the  machine  having  inscribed  on 
it  a  license  under  which  the  purchaser  was  allowed  use  of 
the  machine  only  under  the  condition  that  stencils,  paper, 
ink  and  other  supplies  necessary  for  its  operation  should 
be  purchased  from  the  Dick  company  or  its  agents.  Miss 
Skou  ])urchased  from  the  firm  of  Sidney  Henry  ink  that 
had  not  been  manufactured  by  the  Dick  company,  which 
led  to  the  suit.  1'.  F.  Fish,  Ksq..  and  Edmund  W’etmire, 
Fsi|.,  of  Boston,  were  counsel  for  the  plaintiff,  and  Arthur 
V.  Briesen,  Esq.,  represented  the  defendant. 

rile  majority  opinion  of  the  court,  which  was  written  by 
Judge  Liirton  and  concurred  in  by  Associate  Justices  Mc¬ 
Kenna.  Holmes  and  \'an  Devanter,  held  that  the  sale  of 
ink  by  the  defendant  was  a  violation  of  the  terms  of  the 
license  %ind  constituted  an  infringement  of  the  patentees' 
rights.  A  dissenting  opinion,  written  hy  Chief  Justice 
W  hite  and  concurred  in  hy  Associate  Justices  Hughes  and 
Lamar,  vigorously  attacked  this  conclusion  and  went  so  far 
as  to  ajijieal  to  Congress  for  the  enactment  of  legislation  to 
render  the  decision  nugatory — a  departure  from  Supreme 
Court  etiipiette  perhaps  without  parallel,  d'he  decision  is  of 
the  highest  importance  to  the  electrical  industry,  ow'ing  to 
the  live  patent  situation  existing  in  that  industry.  If  the 
principle  established  by  the  decision  were  to  be  apjilied  in 
its  full  effect  in  that  field,  the  result  would  probably  rev¬ 
olutionize  the  electrical  manufacturing  and  commercial 
situation,  as  a  very  few  patents  might  be  so  construed  as 
to  dominate  all  important  electrical  applications.  One  im¬ 
mediate  consecpience  appears  to  be  that  the  order  in  the 
Cleveland  incandescent  lamp  case  relating  to  restrictions 
as  to  fixing  resale  conditions  is  overruled  by  the  implication 
of  the  decision.  Referring  to  the  effect  of  the  decision. 
Chief  Justice  White  said: 

"Who  can  predict  how  far  this  practice  is  going  to 
si)read  with  the  sanction  now  given  by  this  court — that  is 
unless  the  legislative  authority  steps  in  and  stops  it?  Take 
a  patentee  selling  a  patented  engine.  He  will  now  have  the 
right  by  contract  to  bring  under  the  patent  laws  all  con¬ 
tracts  for  coal  or  electricity  used  to  afford  power  to  work 
the  machine.  Take  a  patented  cooking  utensil.  The  power 
is  now  recognized  to  bind  by  contract  one  who  buys  the 
utensil  to  use  it  in  connection  with  no  other  food  supply 
but  that  sold  by  the  patentee.  The  illustrations  might  be 
multiplied  indefinitely.  They  are  not  imaginary.  *  *  * 

My  mind  cannot  shake  off  the  dread  of  the  vast  extension 
of  |)ractices  which  must  come  from  this  decision.  Who,  1 
submit,  can  put  a  limit  upon  the  monopoly  and  wrongful 
restrictions  which  will  arise  if  by  such  power  a  contract 
otherwise  void  as  against  public  policy  may  be  successfully 
maintained?”  In  another  connection  the  Chief  Justice  said 
the  court  practically  declared  that  a  patentee  of  a  window- 
frame  could  require  that  all  the  material  in  a  house  in 
which  the  frame  is  used  must  he  procured  from  him.  and 
similarly  the  buyer  of  a  patented  sewing-machine  might 
be  required  to  purchase  all  the  thread,  needles  and  oil  from 
the  patentee  of  the  machine. 

It  is  asserted  that  the  decision  will  atlversely  affect  the 
government  in  its  suits  against  a  number  of  trusts,  par¬ 
ticularly  in  the  National  Cash  Register  and  United  Shoe 
Machinerv  ca.ses.  Advices  from  Washington  state  that 


steps  are  being  taken  by  Attorney  General  Wickersham  to 
have  a  rehearing  of  the  case  before  a  full  bench.  Associate 
Justice  Day  was  absent  owing  to  illness  when  the  case  was 
heard,  and  there  was  one  vacancy  on  the  bench,  which  has 
just  been  filled  by  the  confirmation  of  the  appointment  of 
Judge  Pitney,  of  New'  Jersey.  A  bill  is  being  prepared  by 
Patent  Commissioner  E.  B.  Moore  to  change  the  patent 
law  in  order  that  the  decision  shall  not  apply,  and  action 
will  be  taken  to  bring  out  of  committee  several  bills  in¬ 
troduced  before  Congress  some  time  ago  and  the  passage 
of  which  would  have  prevented  the  decision.  Senator  Gore 
and  others  will  introduce  new  bills.  One  of  the  leading 
members  of  I  ongress  has  charged  that  these  bills  have 
heretofore  been  kept  in  abeyance  by  influences  hostile  to 
patent  reform. 

Action  by  the  Senate  committee  on  interstate  commerce 
is  expected,  this  committee  having  been  engaged  in  inves¬ 
tigating  patent  monoiiolies.  Senator  Brown,  chairman  of 
the  Senate  committee  on  patents,  and  memhers  of  the 
Hou.se  committee  on  patents  have  also  expressed  a  willing¬ 
ness  to  act  promptly.  Among  legislation  suggested  is  an 
act  forbidding  the  holding  of  idle  patents  and  permitting 
anyone  to  use  a  patent  upon  payment  to  the  owner  of  a 
royalty  fixed  by  the  government. 

In  a  letter  to  the  Neio  York  Times,  Mr.  .\rthur  V.  Brie¬ 
sen.  counsel  for  the  defendant,  pointed  out  that  the  decision 
held  that  the  sale  alone  of  the  ink.  aside  from  the  use  of  the 
ink,  constituted  infringement. 

‘‘The  fact  is  that  the  Supreme  Court  w'as  asked  to  decide 
whether  a  person  selling  a  pound  of  ink  to  the  owner  of  a 
mimeograph  which  had  a  license  restriction  printed  u|)on 
it  became  an  infringer  of  the  jjatent,  since  he  knew  of  the 
license  restriction  and  expected  the  ink  to  he  u.sed  on  said 
mimeograph.  The  court  held  that  such  a  sale  constilutefl 
an  infringement  of  the  patent.  No  use  of  ink  on  the  ma¬ 
chine  by  the  owner  of  the  machine  was  alleged  in  the 
certificate,  and  I  know  it  to  be  a  fact  that  such  ink  was  not 
used,  but  was  afterward  offered  in  evidence  as  an  exhibit 
in  the  case.” 

X"o  co])y  of  the  opinion  of  the  court  could  he  obtained  up 
to  the  time  of  going  to  press,  and  the  account  given  below 
is  compiled  from  the  newspaper  reports.  In  the  prevailing 
opinion.  Justice  Lurton  said: 

"The  very  object  of  this  statute  is  to  give  a  monopoly 
to  the  inventor,  and  the  fact  that  he  continues  that  monop¬ 
oly  in  his  contracts  disposing  of  his  articles  by  charging 
such  prices  as  he  pleases  is  not  illegal.  If  such  conditions 
interfere  with  public  policy.  Congress  alone  must  change 
the  ])atent  law’. 

“If  T  am  a  patentee  I  may  suppress  my  patent  if  I  will. 
I  may  make  or  have  made  devices  under  my  patent,  but  if 
I  will  neither  sell  nor  permit  any  one  to  use  the  patented 
things  I  am  within  my  rights  and  none  can  complain.  But 
if  a  patentee  says,  ‘I  will  sell  w'ith  the  right  to  use  only 
with  other  things  proper  for  using  with  the  machines,  and 
I  will  sell  at  the  actual  cost  of  machines  to  me,  provided 
you  will  agree  to  use  only  such  articles  as  are  made  by 
me  in  cotinection  therewith’ — it  he  chooses  to  take  his 
profit  in  this  w'ay  instead  of  taking  it  by  the  higher  price 
for  the  machines — has  he  exceeded  his  exclusive  right  to 
make,  sell  and  use  his  patented  machines? 

“The  market  for  the  sale  of  such  articles  to  the  users  of 
his  machines,  which  hy  such  a  condition  he  takes  to  him¬ 
self.  was  a  market  which  he  alone  created  by  the  making 
and  the  selling  of  the  new  invention.  Had  he  kept  his  in¬ 
vention  to  himself  no  ink  could  have  been  sold  by  others 
for  use  upon  machines  embodying  that  invention.  By  sell¬ 
ing  it  subject  to  the  restriction  he  took  nothing  from  others 
and  in  no  wise  restricted  their  legitimate  market. 

“Arguments  based  upon  suggestions  of  public  policy  not 
recognized  in  patent  law  are  not  relevant.  The  field  to 
which  we  are  invited  by  such  arguments  is  legislative,  not 
judicial.  The  decisions  of  this  court,  as  we  construe  them. 
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do  not  so  limit  the  power  granted  the  patentee,  and  we 
could  not  so  restrict  a  patent  grant  without  overruling  a 
long  line  of  judicial  decisions  from^  circuit  courts  and  cir¬ 
cuit  courts  of  appeal,  thus  inflicting  results  upon  indi¬ 
viduals  who  have  made  large  investments  in  reliance  upon 
them." 

C  hief  Justice  White,  in  dissenting,  said  he  did  so  be¬ 
cause  he  hoped  a  dissenting  opinion  might  serve  as  an 
antidote  to  a  poison  that  might  enter  in  the  future  into 
millions  of  transactions  touching  every  phase  of  society. 
Again,  he  said,  he  hoped  to  call  attention  to  the  fact  that 
this  was  a  question  of  construction,  and  that  if  untold  evils 
were  not  to  follow,  C'ongress  must  act. 

rile  chief  justice  said  that  with  a  limited  patent  the 
patent  law  as  construed  by  the  majority  could  now  reach 
out  and  by  contract  include  within  the  patent  every  con¬ 
ceivable  thing  used  in  every  .American  househohl.  The 
chief  justice  arraigned  th.e  majority  opinion  as  breaking 
all  jirecedents.  the  court  in  its  past  history  never  having 
failed  to  do  its  duty  to  the  whole  people  and  to  stand  as 
the  protector  of  every  household. 

He  said  that  now  the  jiatentee  might  become  a  patent 
law  unto  himself,  monopolizing  things  not  novel  or  new. 
In  emphasizing  the  extent  to  which  the  decision  would 
reach  and  how  far  already  restrictions  were  placed  on  the 
sale  of  patented  articles.  Chief  Justice  White  told  of  buy¬ 
ing  a  razor  recently. 

"When  1  got  home  I  found  I  had  become  an  infringer 
of  a  patent,  because  1  had  paid  for  the  razor  the  price  I 
had  been  asked,  and  nothing  more." 

riie  only  safeguard  the  country  had  possessed  against 
this  increasing  evil,  he  said,  had  been  the  hope  that  the 
.Supreme  Court  would  hold  the  restrictions  void.  .\t  least, 
he  declared,  the  majority  should  have  placed  a  limit  on 
its  decision  by  which  public  jxilicy  would  not  allow  the 
l)atent  law  to  be  used  as  a  screen  to  commit  wrongs  and 
work  monopoly  in  articles  not  patentable. 

"The  ruling  now  in  effect.’’  he  said,  "is  that  the  patentee 
has  the  power  by  contract  to  extend  his  patent  rights  so 
as  to  bring  within  the  claims  of  his  patent  things  which  are 
not  embraced  therein,  thus  virtually  legislating  by  causing 
the  patent  laws  to  cover  subjects  to  which  without  the  ex¬ 
ercise  of  the  right  of  contract  they  could  not  reach,  the  re¬ 
sult  being  not  only  to  multi|)ly  monn])olies  at  the  will  of  the 
interested  party  but  a’so  to  destroy  the  jurisdiction  of  the 
state  courts  over  subjects  which  from  the  beginning  have 
been  within  their  authority.  I'he  decision  of  the  majority 
curtai’s  the  rights  of  society,  reaching  into  the  home  of 
everv  man." 


A.  I.  E.  E.  NOMINATIONS. 


riie  board  of  directors  of  the  .American  Institute  of  IHec- 
trical  Engineers  has  selected  the  following  as  nominees  for 
the  election  to  be  held  during  May.  1912: 

Mr.  Ralph  D.  Mershon.  Xew  A'ork,  president;  Messrs. 
\\'.  S.  Murray.  Xew  Haven;  .A.  W.  Berresford,  Milwaukee, 
and  S.  D.  Sprong,  Brooklyn,  vice-presidents;  Messrs.  C.  .A. 
.Adams,  Cambridge;  W.  B.  Jackson,  Chicago;  J.  F.  Stevens, 
Philadelphia,  and  William  McClellan.  Xew  York,  mana¬ 
gers;  Mr.  George  .A.  Hamilton.  Xew  York,  treasurer;  Mr. 
I*'.  L.  Hutchinson.  Xew  York,  secretary. 


A.  I.  E.  E.  AFFAIRS. 


.At  the  monthly  meeting  on  March  S  of  the  board  of 
directors  of  the  .American  Institute  of  Electrical  Engineers 
118  associates  were  elected,  eighty-four  students  enrolled 
and  the  following  as.sociates  transferred  to  full  membership; 
Messrs.  A.  C.  Humphreys,  L.  -A.  Osborne,  Clayton  H. 


Sharp,  Carl  J.  Eechheimer,  Xicholas  Stahl,  Xathan  Hay¬ 
ward,  Edward  H.  Everett,  Frederick  W.  Ells  and  George 
L.  Hoxie.  It  was  voted  to  hold  the  annual  convention  of 
the  Institute  in  Boston,  June  24-26.  Mr.  C  harles  E.  Beames 
was  appointed  local  honorary  secretary  of  the  Institute  at 
Mysore,  India.  N  otes  in  nomination  of  officers  for  the 
ensuing  year,  representing  about  15  per  cent  of  the  mem¬ 
bership.  were  canvassed,  and  an  official  ballot  authorized  as 
noted  elsewhere.  President  Dunn  announced  that  he  in¬ 
tended  to  j)reside  over  the  Pacific  coast  convention  of  the 
Institute,  to  be  held  in  Portland  on  .April  16  to  20. 

CODE  OF  PROFESSION AI.  CONDUCT. 

On  tilt*  unanimous  recommendation  of  the  committee  on 
code  of  principles  of  professional  conduct,  supported  by  the 
recommendation  of  fourteen  of  a  jury  of  eighteen  leading 
members  of  the  Institute  to  whom  the  code  was  referred  for 
ajiproval  before  it  was  presented  to  the  board  of  directors, 
the  board  confirmed  the  unanimous  tentative  approval  given 
at  its  meeting  a  month  ago  and  adopted,  by  the  vote  of  all 
])resent  except  one,  the  final  draft  of  the  code  as  presented 
in  the  committee’s  report,  thereby  completing  the  work 
initiated  by  Past-president  Wbeeler  in  his  address  on  "En¬ 
gineering  Honor"  before  the  annual  convention  of  1906. 
The  full  text  of  the  code  appears  elsewhere  in  this  issue. 
The  committee  was  added  to  the  list  of  permanent  com¬ 
mittees  of  the  Institute,  and  will  revise  and  add  to  the  code 
from  time  to  time  on  receipt  of  criticisms  and  suggestions 
from  members,  the  code  thus  being  placed  on  the  same  basis 
as  the  standardization  rules. 

PANAM.\  El.ECTRICAl.  CONl.RESS. 

The  president  announced  the  officers  of  the  committee  on 
organization  of  the  International  I'lectrical  Congress  of 
San  h'rancisco.  1913.  as  follows;  Dr.  Charles  P.  Steinmetz. 
president;  Dr.  .A.  E.  Kennelly,  vice-president,  in  charge  of 
program;  Mr.  C.  ().  Mailloux.  vice-president,  in  charge  of 
international  relations;  Mr.  W.  D.  Weaver,  vice-jiresident. 
in  charge  of  organization;  Mr.  Henry  .A.  Lardner.  vice- 
president,  in  charge  of  Pacific  coast  relations;  Dr.  E.  B. 
Ko.sa,  of  the  United  States  Bureau  of  Standards,  secretary; 
Mr.  Preston  S.  Millar,  of  the  Electrical  Testing  Labora¬ 
tories,  treasurer  and  business  manager.  Fhe  body  of  the 
committee  will  be  announced  later,  and  also  the  advisory 
and  honorary  members,  who  are  to  be  chosen  by  the  com¬ 
mittee  itself  with  the  co-operation  of  the  International  Elec¬ 
trotechnical  Commission  and  of  the  engineering,  scientific 
and  technical  bodies  of  the  I’nited  States.  Canaila  and 
Mexico. 

I'he  memorial  of  the  convention  of  delegates  of  .Nmerican 
engineering  societies  held  in  San  Francisco  on  Jan.  13  to 
formulate  plans  for  holding  an  international  engineering 
congress  at  San  Francisco,  having  been  sent  to  all  the  mem¬ 
bers  of  the  board,  which  at  its  meeting  in  January  voted 
to  support  such  a  general  engineering  congress,  was  re¬ 
ferred  to  the  committee  on  international  electrical  congress 
for  recommendations. 

WATER-POWER  I.El.IS;,ATION. 

The  power  transmission  committee  of  the  Xational  IHec- 
tric  Light  .Association,  through  Mr.  John  K.  McKee,  having 
brought  to  the  attention  of  the  Institute  the  draft  of  a 
water-power  bill  (’esigned  to  improve  the  existing  condi¬ 
tions  holding  back  the  economical  development  of  water- 
powers.  the  Institute  public  policy  committee  recommended 
abstaining  from  either  approving  or  disapproving  the  bill 
until  further  time  for  its  consideration  could  be  had.  which 
recommenclation  was  adopted,  and  the  measure  was  referred 
back  to  the  committee  with  instructions  to  report  at  the 
.\pril  meeting  of  the  board. 

JOUDEKT  .ME.MORIAI.. 

.A  communication  from  Mr.  Paul  Janet,  director  of  the 
Laboratoire  (  entral  and  of  the  Ecole  Superieure  d’Elec- 
tricite,  of  Paris,  was  presented,  inviting  subscriptions  to  a 
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mciiKtrial  fund  in  honor  of  the  memory  of  the  late  dis¬ 
tinguished  savant,  Prof,  iules  Joubert,  the  founder  of  the 
theory  of  the  alternating-current  dynamo.  The  directors 
passed  a  resolution  expressing  their  sympathy  with  the 
movement  and  their  appreciation  of  the  opportunity  thus 
given  them  to  do  honor  to  the  name  of  the  eminent  French 
scientist,  and  authorized  the  appointment  of  a  committee  to 
receive  subscriptions.  On  this  committee  were  appointed 
.Vlr.  C.  ( ).  .\Iailloux,  chairman;  Mr.  Charles  F.  Scribner, 
Dr.  Carl  Hering  and  Prof.  Comfort  A.  .\dams. 

AMENDMENTS  TO  CONSTITUTION. 

1 ’allots  will  he  sent  out  on  March  21  covering  the  con¬ 
stitutional  amendments  providing  for  an  additional  grade 
of  membership  by  which  the  present  two  grades  of  associate 
and  member  will  be  rearranged  into  three  grades.  new 
grade  called  “fellow"  is  added  at  the  top,  the  grade  of  mem¬ 
ber  remains  as  it  is  with  somewhat  reduced  qualifications 
for  admission,  and  the  grade  of  associate  is  unchanged. 
The  dues  of  the  highest  grade,  which  it  is  expected  will  in¬ 
clude,  as  it  does  at  present,  approximately  10  per  cent  of 
the  membershi|)  of  the  Institute,  and  for  which  an  engineer¬ 
ing  experience  of  ten  years  is  required,  are  to  be  $5  higher 
than  the  dues  for  the  present  grade  of  member.  The  dues 
for  the  grade  of  member  and  the  dues  for  the  grade  of 
a^isociate  remain  unchanged. 

PATENT  REFORM. 

I'he  St.  Louis  Section  some  months  ago,  on  account  of  a 
deep  interest  in  the  efficiency  of  the  United  States  patent 
system,  passed  resolutions  petitioning  the  President  of  the 
United  States  to  investigate  and  remedy  certain  defects. 
The  board  of  directors  felt  that  the  policy  of  the  Institute 
in  a  national  matter  should  be  expressed  by  the  whole  In¬ 
stitute  as  represented  by  the  board,  and  after  correspond¬ 
ence  with  the  St.  Louis  Section  and  on  recommendation  of 
the  public  policy  committee  it  authorized  the  appointment 
of  a  special  and  representative  patent  committee  which 
should  take  up  the  questions  raised  by  the  St.  Louis  Section, 
investigate  them  carefully  and  make  such  report  and  recom¬ 
mendations  as  could  be  adopted  by  the  board  and  used  to 
further  the  object  in  view.  Following  are  the  appointments 
to  this  committee:  Chairman,  Prof.  Dugald  C.  Jackson, 
Massachusetts  Institute  of  Technology;  Mr.  A.  W.  Berres- 
ford,  Cutler-Hammer  Company,  Milwaukee;  J.  H.  Brun- 
inga,  bisq.,  patent  lawyer,  St.  Louis;  Mr.  James  Burke, 
Burke  Electric  Company,  Erie,  Pa.;  Frederick  P.  Fish,  Esq., 
Boston,  patent  lawyer;  Mr.  Kempster  B.  Miller,  Chicago; 
Dr.  M.  1.  Pupin,  Columbia  University;  Mr.  C.  E.  Scribner. 
Western  Electric  Company.  This  committee  is  expected  to 
confer  with  the  committees  of  other  organizations  that  have 
been  appointed  for  the  same  purpose. 


A.  1.  E.  E.  CODE  OF  PROFESSIONAL  CONDUCT. 


b'ollowing  is  the  code  of  principles  of  professional  con¬ 
duct  adopted  at  the  meeting  on  March  K  of  the  board  of 
directors  of  the  .American  Institute  of  Electrical  Engineers: 

GENERAL  PRINCIPLES. 

1.  In  all  of  his  relations  the  engineer  should  be  guided 
by  the  highest  principles  of  honor. 

2.  It  is  the  duty  of  the  engineer  to  satisfy  himself  to  the 
best  of  his  ability  that  the  enterprises  with  which  he  be¬ 
comes  identified  are  of  legitimate  character.  If  after  be¬ 
coming  associated  with  an  enterprise  hew  finds  it  to  be  of 
questionable  character,  he  should  sever  his  connection  with 
it  as  S(M)n  as  practicable. 

THE  engineer’s  RELATIONS  TO  CLIENT  OR  EMPLOYER. 

3.  The  engineer  should  consider  the  protection  of  a 
client's  or  employer’s  interests  his  first  professional  obliga¬ 
tion.  and  therefore  should  avoid  every  act  contrary  to  this 


duty.  If  any  other  considerations,  such  as  professional  ob¬ 
ligations  or  restrictions,  interfere  with  his  meeting  the  legit¬ 
imate  expectation  of  a  client  or  employer,  the  engineer 
should  inform  him  of  the  situation. 

4.  An  engineer  cannot  honorably  accept  compensation, 
financial  or  otherwise,  from  more  than  one  interested  party, 
without  the  consent  of  all  parties.  The  engineer,  whether 
consulting,  designing,  installing  or  operating,  must  not  ac¬ 
cept  commissions,  directly  or  indirectly,  from  parties  dealing 
with  his  client  or  employer. 

5.  An  engineer  called  upon  to  decide  on  the  use  of  inven¬ 
tions,  apparatus,  or  anything  in  which  he  has  a  financial 
interest,  should  make  his  status  in  the  matter  clearly  under¬ 
stood  before  engagement. 

6.  An  engineer  in  independent  practice  may  be  employed 
by  more  than  one  party  when  the  interests  of  the  several 
parties  do  not  conflict ;  and  it  should  be  understood  that  he 
is  not  expected  to  devote  his  entire  time  to  the  work  of  one, 
but  is  free  to  carry  out  other  engagements.  A  consulting 
engineer  permanently  retained  by  a  party  should  notify 
others  of  this  affiliation  before  entering  into  relations  with 
them,  if,  in  his  opinion,  the  interests  might  conflict. 

7.  An  engineer  should  consider  it  his  duty  to  make  every 
effort  to  remedy  dangerous  defects  in  apparatus  or  struc¬ 
tures  or  dangerous  conditions  of  operation,  and  should  bring 
these  to  the  attention  of  his  client  or  employer. 

OWNERSHIP  OF  ENGINEERING  RECORDS  AND  D.VTA 

8.  It  is  desirable  that  an  engineer  undertaking  for  others 
work  in  connection  with  which  he  may  make  improvements, 
inventions,  plans,  designs  or  other  records  should  enter  into 
an  agreement  regarding  their  ownership. 

9.  If  an  engineer  uses  information  which  is  not  common 
knowledge  or  public  property,  but  which  he  obtains  from  a 
client  or  employer,  the  results  in  the  form  of  plans,  designs 
or  other  records  should  not  be  regarded  as  his  property,  but 
the  property  of  his  client  or  employer. 

10.  If  an  engineer  uses  only  his  own  knowledge,  or  infor¬ 
mation  or  data  which  by  prior  publication  or  otherwise  are 
public  property,  and  obtains  no  engineering  data  from  a 
client  or  employer,  except  performance  specifications  or 
routine  information,  then  in  the  absence  of  an  agreement 
to  the  contrary  the  results  in  the  form  of  inventions,  plans, 
designs  or  other  records  should  be  regarded  as  the  property 
of  the  engineer,  and  the  client  or  employer  should  be  en¬ 
titled  to  their  use  only  in  the  case  for  which  the  engineer 
was  retained. 

11.  .\11  work  and  results  accomplished  by  the  engineer  in 
the  form  of  inventions,  plans,  designs  or  other  records  that 
are  outside  of  the  field  of  engineering  for  which  a  client  or 
employer  has  retained  him  should  be  regarded  as  the  engi¬ 
neer’s  property  unless  there  is  an  agreement  to  the  contrary. 

12.  When  an  engineer  or  manufacturer  builds  apparatus 
from  designs  supplied  to  him  by  a  customer,  the  designs  re¬ 
main  the  property  of  the  customer  and  should  not  be  dupli¬ 
cated  by  the  engineer  or  manufacturer  for  others  without 
express  permission.  When  the  engineer  or  manufacturer 
and  a  customer  jointly  work  out  designs  and  plans  or  de¬ 
velop  inventions,  a  clear  understanding  should  be  reached 
before  the  beginning  of  the  work  regarding  the  respective 
rights  of  ownership  in  any  inventions,  designs  or  matters  of 
similar  character  that  may  result. 

13.  Any  engineering  data  or  information  which  an  engi¬ 
neer  obtains  from  his  client  or  employer,  or  which  he 
creates  as  a  result  of  such  information,  must  be  considered 
confidential  by  the  engineer;  and  while  he  is  justified  in 
using  such  data  or  information  in  his  own  practice  as  form¬ 
ing  part  of  his  professional  experience,  its  publication  with¬ 
out  express  permission  is  improper. 

14.  Designs,  data,  records  and  notes  made  by  an  employee 
and  referring  exclusively  to  his  employer’s  work  should  be 
regarded  as  his  employer's  property. 

15.  A  customer  in  buying  apparatus  does  not  acquire  any 
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right  in  its  design  but  only  the  use  of  the  apparatus  pur¬ 
chased.  A  client  does  not  acquire  any  right  to  the  plans 
made  hy  a  consulting  engineer  except  for  the  specific  case 
for  which  they  were  made. 

THE  E.NGINEER’s  RELATION’S  TO  THE  PUBLIC. 

16.  The  engineer  should  endeavor  to  assist  the  public  to 
a  fair  and  correct  general  understanding  of  engineering 
matters,  to  extend  the  general  knowledge  of  engineering 
and  to  discourage  the  appearance  of  untrue,  unfair  or  e.x- 
aggerated  statements  on  engineering  subjects  in  the  press 
or  elsewhere,  especially  if  these  statements  may  lead  to,  or 
are  made  for  the  purpose  of,  inducing  the  public  to  partici¬ 
pate  in  unworthy  enterprises. 

17.  lechnical  discussions  and  criticisms  of  engineering 
subjects  should  not  be  conducted  in  the  public  press,  but 
before  engineering  societies  or  in  the  technical  press. 

18.  It  is  desirable  that  first  publication  concerning  inven¬ 
tions  or  other  engineering  advances  should  not  be  made 
through  the  public  press,  but  before  engineering  societies 
or  through  technical  publications. 

19.  It  is  unprofessional  to  give  an  opinion  on  a  subject 
without  being  fully  informed  as  to  all  the  facts  relating 
thereto  and  as  to  the  purposes  for  which  the  information  is 
asked.  The  opinion  should  contain  a  full  statement  of  the 
conditions  under  which  it  applies. 

THE  e.ngineer’s  relation  to  the  engineering  fraternity. 

20.  The  engineer  should  take  an  interest  in  and  assist  his 
fellow  engineers  by  exchange  of  general  information  and 
experience,  by  instruction  and  similar  aid,  through  the  en¬ 
gineering  societies  or  liy  other  means.  He  should  endeavor 
to  protect  all  reputable  engineers  from  misrepresentation. 

21.  The  engineer  should  take  care  that  credit  for  engi¬ 
neering  work  is  attributed  to  those  who.  so  far  as  his 
knowledge  goes,  are  the  real  authors  of  such  work. 

22.  An  engineer  in  responsible  charge  of  work  should  not 
permit  non-technical  persons  to  overrule  his  engineering 
judgments  on  purely  engineering  grounds. 

AMENDMENTS. 

Additions  to  or  modifications  in  this  code  may  be  made  by 
the  board  of  directors  under  the  procedure  applying  to  a 
by-law. 

While  the  above  principles  express,  generally,  the  engi¬ 
neer’s  relations  to  client,  employer,  the  public  and  the  engi¬ 
neering  fraternity,  it  is  not  presumed  that  they  define  all  of 
the  engineer's  duties  and  obligations. 


PLANS  FOR  NEW  ENGLAND  N.  E.  L.  A.  SECTION 
CONVENTION. 


The  annual  meeting  of  the  New  England  Section  of  the 
National  Electric  Light  Association  will  be  held  at  the 
Hotel  Kimball,  Springfield,  Mass.,  on  Thursday  and  Friday, 
March  21  and  22.  .\n  attractive  program  has  been  pre¬ 

pared,  including  four  papers  of  timely  interest,  a  luncheon 
of  the  regular  "Friday”  section,  which  has  been  meeting  so 
successfully  in  Boston  during  the  past  two  months,  and 
various  entertainment  and  social  features.  The  convention 
will  open  at  1 130  p.  m.  Thursday  with  an  address  hy  Presi¬ 
dent  H.  T.  Sands,  after  which  a  paper  will  be  read  by  Mr. 
L.  L.  Elden,  of  the  Boston  Edison  Company,  on  "Load 
Factor  and  Power  Factor — How  to  Improve  Them.”  At 
8  p.  m.  Thursday  a  cabaret  performance  will  be  given  in 
the  hotel'  for  members  and  their  guests.  The  Friday  ses¬ 
sion  will  be  called  to  order  at  9:30  a.  m.,  at  which  time  a 
paper  on  "The  Relation  of  the  Central  Station  to  the  Wiring 
Contractor"  will  be  read  by  Mr.  C.  R.  Hayes,  of  the  Fitch¬ 
burg  (Mass.)  Gas  &  Electric  Light  Company,  followed  by 
a  paper  on  “The  Exhaust  Steam  Turbine  as  Applied  to 
Electric  Lighting,”  by  Mr.  Walter  R.  Eaton,  of  the  Cam¬ 


bridge  (Mass.)  Electric  Light  Company.  The  Luncheon 
Club  branch  will  meet  from  12:30  to  2  p.  m.,  when  brief 
addresses  will  be  made.  The  afternoon  session  will  be 
held  at  2 :3o  p.  m.,  at  which  a  paper  on  "The  Development 
of  the  Electric  Vehicle  in  New  England”  will  be  presented 
by  Mr.  Fred  H.  Smith,  of  the  Worcester  (Mass.)  Electric 
Light  Company.  In  the  evening  at  8  o’clock  a  banquet  will 
be  held,  at  which  an  address  will  be  given  by  President  John 
F.  Gilchrist,  of  the  National  Association.  The  election  of 
officers  for  the  ensuing  year  will  be  held  on  Friday  after¬ 
noon,  following  the  discussion  of  Mr.  Eaton’s  paper.  The 
entertainment  committee  of  the  convention  is  as  follows: 
Chairman,  Mr.  W.  L.  Mulligan,  Springfield.  Mass.,  and 
Messrs.  C.  A.  Paul,  Bridgeport,  Conn. ;  F.  D.  .\dams.  New 
Haven,  Conn.;  G.  M.  Rossman,  Keene,  N.  IL.  and  C.  C. 
Wells,  Middlebury,  Vt.  Mr.  Almon  Foster,  Boston,  is  in 
charge  of  the  program,  and  registration  is  in  the  hands  of 
Miss  O.  A.  Bursiel,  secretary  of  the  New  England  Section, 
Room  1123.  149  Tremont  Street,  Boston. 


THE  ELECTRIC  VEHICLE  IN  BOSTON. 


At  a  meeting  of  the  Boston  Electric  X'ehicle  Club  on 
March  6  Mr.  1C  S.  Mansfield  announced  that  the  number 
of  electric  pleasure  vehicles  registered  in  Massachusetts  has 
increased  from  238  to  405  in  the  past  year,  and  the  mimber 
of  electric  commercial  cars  from  173  to  234,  a  total  gain  of 
228  machines,  or  56  per  cent.  It  appeared  certain  that  this 
growth  was  in  large  measure  due  to  the  campaign  which  the 
Edison  Electric  Illuminating  Company  of  Boston  and  the 
local  representatives  of  electric-vehicle  manufacturers  have 
been  waging.  The  announcement  was  made  that  the 
Edison  company  is  now  sending  folders  to  about  1000  pros¬ 
pective  electric  vehicle  purchasers  advertising  the  value  of 
the  pleasure  car  in  “winter  travel  de  luxe”  and  "summer 
travel  ideal,”  each  folder  carrying  an  engraved  appoint¬ 
ment  card  for  demonstrations  and  a  stamped  envelope 
addressed  in  script  to  the  secretary  of  the  club.  Messrs. 
Esgar  and  Stevenson,  of  the  Flanders  Company,  and  Mr. 
W.  G.  Bottom,  of  the  .\nderson  Electric  Carriage  Com¬ 
pany,  addressed  the  club  briefly,  touching  upon  the  value 
of  the  Boston  campaign,  and  a  similar  communication  was 
read  from  Mr.  Hayden  Fames,  Cleveland.  Mr.  H.  W. 
Butler,  of  the  Electrical  Power  &  Storage  Company.  Lon¬ 
don,  England,  spoke  of  the  striking  impression  electric- 
vehicle  development  in  America  made  upon  him  in  a  recent 
tour  of  the  country.  He  said  that  the  central  stations  de¬ 
serve  great  credit  for  the  work  they  are  doing  and  cited  the 
willingness  of  American  women  to  drive  their  own  electric 
vehicles  as  an  important  advantage  not  realized  as  yet  in 
England.  He  remarked  that  in  the  latter  country  the  cen¬ 
tral  stations  are  paying  too  much  attention  to  the  sale  of 
energy-using  devices  of  almost  toy  size,  compared  with  the 
possible  earning  power  of  electric-vehicle  charging. 

The  conclusion  of  the  first  year’s  campaign  of  the  Edison 
Electric  Illuminating  Company  of  Boston  and  allied  manu¬ 
facturing  interests  on  behalf  of  the  electric  vehicle  was 
celebrated  at  the  Hotel  Thorndike,  Boston,  on  March  it,  by 
a  banquet  and  meeting  of  the  Boston  Electric  Vehicle  Cluh 
and  the  New  England  Section  of  the  Electric  Vehicle  Asso¬ 
ciation  of  America.  The  principal  speaker  was  Mr.  P.  D. 
Wagoner,  president  of  the  General  Vehicle  Company,  Long 
Island  City,  N.  Y.,  Mr.  E.  S.  Mansfield  being  toastmaster. 
Mr.  Wagoner  delivered  a  powerful  address  reinforced  by 
numerous  statistics  which  demonstrated  that  the  electric 
commercial  vehicle  is  a  great  success  from  the  vital  aspects 
of  operating  economy,  low  maintenance  cost,  low  deprecia¬ 
tion  and  increased  capacity  for  haulage,  having  attained  a 
reliability  unsurpassed  in  the  field  of  city  trackless  trans¬ 
portation,  and  being  popularized  at  a  rate  which  makes  the 
ownership  figures  of  a  fortnight  ago  hopelessly  out  of 
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date.  A  detailed  resume  of  Mr.  Wagoner's  remarks  will  be 
printed  in  a  later  issue.  Prof.  Harold  Pender,  of  the  Massa¬ 
chusetts  Institute  of  Technology,  outlined  the  research  work 
on  electric  and  gasoline  vehicles  and  horse-drawn  equipments 
which  has  been  under  way  at  the  Institute  for  about  a  year 
under  the  auspices  of  the  Boston  Edison  company.  Pro¬ 
fessor  Pender  also  presented  a  curve  of  comparative  op¬ 
erating  economy  for  horse-drawn  vehicles  and  an  electric 
outfit,  showing  the  greater  efficiency  of  the  latter  for  runs 
of  20  miles  and  upward  per  day.  President  Day  Baker,  of 
the  Boston  Electric  Vehicle  Club,  also  spoke  on  recent  elec¬ 
tric-vehicle  progress.  A  considerable  number  of  officials 
of  trucking  organizations  at  Boston  were  also  in  attendance, 
and  Mr.  II.  W.  Moses  gave  a  short  lantern  slide  talk  upon 
the  Boston  1912  Electric  Show. 


OPERATION  OF  CHICAGO  ELEVATED  RAILWAYS. 


Before  the  Electric  Club  of  Chicago  on  March  7  Mr. 
Edward  J.  Blair,  electrical  engineer  for  the  Chicago  Ele¬ 
vated  Railways,  gave  an  address  on  “The  (  hicago  Elevated 
Railway  Lines  and  Their  C)i)eration.”  Mr.  Blair  gave 
some  interesting  statistics  of  the  combined  elevated-railway 
systems  in  Chicago.  In  all,  there  are  160  miles  (single- 
track  basis)  of  elevated  railways  in  Chicago,  exclusive  of 
the  yards.  Of  these  tracks  1461  cars  are  operated,  807 
being  motor  cars.  615  trailers  and  39  service  cars.  The  car- 
mileage  for  the  year  1911  was  47,000,000.  To  operate  this 
traffic  last  year,  168.000,000  kw-hr.  of  electrical  energy  was 
required.  Seventy-two  per  cent  of  this  energy  was  pro¬ 
duced  in  the  steam-generating  plants  of  the  elevated-railway 
companies  and  28  per  cent  was  purchased  from  the  Com¬ 
monwealth  IMison  Company.  On  an  average,  3.6  kw-hr.  of 
energy  is  required  to  drive,  light  and  heat  an  elevated  rail¬ 
way  car  for  1  mile.  Taking  into  account  overhead  charges, 
this  works  out  at  an  appioximate  cost  of  5  cents  per  car- 
mile  for  the  energy  consumption  alone. 

Constant  effort  is  made  to  reduce  the  consumption  of 
energy  to  the  minimum,  and  one  device  installed  for  this 
purpose  is  the  coasting  clock,  which  records  the  time  when 
the  train  is  coasting  and  is  an  inducement  to  the  motor- 
man  to  be  as  economical  of  energy  as  he  can  be  and  main¬ 
tain  his  schedule.  The  companies  are  trying  to  abolish  the 
leakage  of  electricity  from  return  circuits,  in  order  to  pre¬ 
vent  damage  to  buried  metallic  structures  by  electrolysis. 


SERVICE  ANNUITIES  DISCUSSED  BY  MR.  ARTHUR 
WILLIAMS. 

i)aper  by  Mr.  Arthur  Williams,  New  York  Edison 
Company,  on  the  subject  of  “Service  .Annuities'’  was  read 
before  the  National  Civic  Federation  at  its  meeting  in 
Washington.  D.  C.,  on  March  6. 

Mr.  Williams  divided  his  subject  into  three  parts,  dealing 
first  with  the  question  of  whether  payments  should  be  called 
compensation  or  charity,  second  with  the  advantage  of  con¬ 
tinuous  service,  and  third  with  the  term  “pensions”  and  the 
cost  of  service  annuities  of  the  character  discussed.  He 
said  that  in  any  important  enterprise  the  industrial  need  of 
continual  service  is  always  present,  perhaps  latent  under 
normal  conditions  hut  very  active  in  time  of  labor  stresses. 
Is  an  industry  justified  in  asking  its  workmen  to  continue 
at  work  when  it  needs  men,  and  thus,  by  example,  in¬ 
fluencing  others  to  do  likewise,  without  offering  to  the  men 
a  corresponding  equivalent  after  years  of  faithful  effort? 

The  provision  of  prospective  compensation  for  continu¬ 
ous  service  will  have  a  deterrent  effect  in  the  incitement 
of  industrial  disturbances.  This  effect,  however,  Mr.  Wil¬ 
liams  said,  will  be  largely  moral.  With  the  large  majority 


of  workers  it  will  probably  result  from  the  employee’s  reali¬ 
zation  that  he  is  receiving  from  his  employers  more  than 
ordinary  recognition  and  that  more  than  an  ordinary  wage 
value  is  placed  upon  his  services,  rather  than  from  any 
fear  of  ultimate  poverty  or  destitution. 

Mr.  Williams  said  that  many  employers  have  been  de¬ 
terred  from  adopting  a  plan  for  the  payment  of  service 
annuities  through  fear  that  the  cost  would  prove  too  great. 
A  conservative  rule  has  been  found  in  the  stipulation  that 
the  minimum  term  of  service  shall  be  ten  years,  though  some 
employers  accept  other  periods  to  a  maximum  of  twenty 
years;  that  the  amount  of  the  annuity  shall  be  between 
I  per  cent  and  2  per  cent  for  each  year  of  continuous  serv¬ 
ice,  based  upon  the  average  wages  of  a  preceding  period  of 
either  five  or  ten  years;  that  the  minimum  annuity  paid 
shall  be  25  per  cent  of  this  average  and  the  maximum  50 
per  cent.  In  a  recent — the  tenth  consecutive — year  the  an¬ 
nuity  payments  of  one  of  the  large  railroads  approximated 
0.7  per  cent  of  the  annual  payroll.  A  number  of  estimates 
indicate  that  the  cost  of  a  well-defined  annuity  plan  need 
not  exceed  1  per  cent  of  the  payroll. 

In  conclusion,  Mr,  Williams  said  that  in  the  last  analysis 
it  would  be  most  desirable  if  every  worker  could  look  for¬ 
ward  to  an  annuity  for  his  independent  support  when  his 
earning  powers  should  be  diminished  or  cease  entirely.  To 
make  service  annuities  possible  to  all  industrial  workers, 
including  those  who  pass  from  job  to  job  and  from  employer 
to  employer,  it  would  .seem  desirable  to  provide  a  means 
whereby  they  can  be  obtained  with  absolute  safety  substan¬ 
tially  at  cost.  In  the  absence  of  a  governmental  medium 
this  could  be  done  possibly  through  industrial  or  social 
groups. 


PUBLIC  SERVICE  COMMISSION  NEWS. 


MASSACHUSETTS  COMMISSION. 

The  Gas  and  Electric  Light  Commission  has  handed 
down  an  order  approving  an  issue  by  the  Amherst  Gas 
Company  of  additional  capital  stock  to  the  amount  of 
.$50,000  par  value,  at  a  price  of  $100  per  share.  The  pro¬ 
ceeds  will  in  part  be  devoted  to  meeting  the  cost  of  extend¬ 
ing  the  company's  distribution  system  and  purchasing  real 
estate  for  plant  additions. 

The  Gas  and  Electric  Light  Commission  gave  a  public 
hearing  on  Feb.  28  at  Brockton  upon  the  petition  of  various 
consumers  for  a  reduction  in  the  price  of  electricity  sup¬ 
plied  by  the  Edison  Electric  Illuminating  Company  of  that 
city.  The  petition  was  brought  as  a  feature  of  a  request 
of  certain  linemen  for  an  increase  in  wages,  bearing  particu¬ 
larly  upon  payment  for  overtime  and  Sunday  work.  The 
petitioners  contended  that  the  desired  reduction  in  rates 
should  be  required  of  the  company  as  a  retaliatory  measure 
following  the  failure  of  the  labor  interests  to  obtain  the 
increase  demanded.  Evidence  was  also  introduced  tending 
to  show  discriminative  practices  in  connection  with  the 
company’s  lighting  rates.  The  commission  indicated  that 
its  concern  with  the  petition  rested  on  the  general  problem 
of  the  reasonableness  of  the  company’s  rates  and  that  it  has 
little  or  no  jurisdiction  upon  the  matter  of  wage  agreement 
itself.  The  hearing  was  continued  to  March  18  to  enable 
the  company  to  present  its  answers  to  questions  raised. 

Governor  Foss  has  sent  a  special  message  to  the  Legis¬ 
lature  recommending  the  passage  of  a  bill  establishing  a 
single  public  utilities  commission  in  place  of  the  several 
boards  at  present  having  jurisdiction  over  railroad,  gas. 
electric  and  similar  interests.  The  bill  proposed  by  the 
Governor  abolishes  the  Gas  and  Electric  Light  Commission 
and  the  Railroad  Commission  and  takes  away  the  present 
powers  of  the  Highway  Commission  over  electrical  com¬ 
munication.  The  Boston  Transit  Commission  is  unaffecte'l 
by  the  bill,  its  function  of  building  subways  in  Boston  being 
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imdisturbecl.  The  Governor  recommends  a  commission  ot 
five  members  having  salaries  of  $9,000  each,  with  an  addi¬ 
tional  $1,000  for  the  chairman,  the  absence  of  civil  service 
appointments  in  relation  to  officials  receiving  above  $1,200 
per  year,  power  to  investigate  any  matters  of  interest  to  the 
board,  to  appraise  properties,  inspect  premises,  audit  books, 
dictate  the  form  of  accounts,  order  returns,  require  depre¬ 
ciation  reserves,  give  relief  from  unjust  refusals,  order 
adequate  facilities,  fix  reasonable  rates  and  punish  illegal 
discriminations.  All  public  utility  companies  are  obliged 
to  file  their  schedules  and  any  increase  in  rates  may  be 
estopped.  The  bill  concludes  with  penal  provisions  of  a 
stringent  character,  jail  sentences  being  provided  for 
flagrant  cases  of  violation. 

NEW  YORK  COM.MISSION. 

The  New  York  Public  Service  Commission  for  the  First 
District  has  begun  the  publication  of  an  official  scries  of 
reports  of  its  oi)inions  and  decisions,  in  pamphlet  ‘‘advance 
sheets”  and  bound  volumes,  in  style  similar  to  the  law  re¬ 
ports  containing  the  decisions  of  the  courts.  The  Xew 
York  Commission  is  the  first  of  the  state  regulative  com¬ 
missions  to  publish  all  its  opinions  in  such  a  series,  with 
both  consecutive  advance  sheets  and  bound  volumes.  “Ad¬ 
vance  sheets”  have  been  prepared  covering  the  opinions 
from  Jan.  i,  1912.  Pamphlets  will  not  be  issued  for 
opinions  j)rior  to  that  date,  but  two  bound  volumes,  contain¬ 
ing  the  opinions  adopted  from  July  i,  1907,  when  the  com¬ 
mission  took  office,  up  to  the  date  mentioned  will  shortly  be 
published.  Two  dollars  will  be  charged  for  each  bound 
volume,  which  will  include  the  "advance  sheets”  therefor  as 
issued,  riie  "advance  sheet”  pamphlets  will  be  sold  sepa¬ 
rately  at  25  cents  each.  Pound  Volumes  I  and  II,  conq)ris- 
ing  the  decisions  prior  to  Jan.  i,  1912.  are  to  be  sold  at 
$1.50  each. 

The  Public  Service  Commission,  Second  District,  has 
authorized  the  Orange  ik  Rockland  Electric  Company  to 
acquire  the  entire  capital  stock  of  the  Warwick  \*alley 
Light,  Meat  &  Power  Company.  I'he  Orange  and  Rockland 
Electric  Company  is  authorized  to  issue  its  five-year 
promissory  notes,  the  proceeds  to  be  used  for  the  purchase 
of  the  stock  of  the  Warwick  Valley  company  and  for  the 
construction  of  a  new  transmission  line  from  the  central 
station  at  Monroe  to  the  village  of  Warwick.  The  company 
is  also  authorized  to  issue  its  5  per  cent  bonds  to  the 
amount  of  $12,000,  the  proceeds  to  be  used  in  payment  of 
the  balance  of  the  purchase  price  of  the  Warwick  \'alley 
stock. 

The  Watertown  Light  &  Power  Company  is  authorized 
to  issue  bonds  under  its  existing  mortgage  to  the  amount 
of  $327,000  par  value,  and  common  stock  to  the  amount  of 
$132,000  par  value.  Out  of  the  proceeds  $346,300  will  be 
used  to  refund  current  liabilities,  $9,000  for  proposed 
changes  in  the  generating  plant  at  Watertown.  $75,000  for 
proposed  changes  at  the  I»lack  River  plant,  and  $5,700  for 
the  completion  of  the  transmission  line  from  Watertown  to 
P.rownville. 

The  commission  has  authorized  the  Jamestown  Lighting 
I  iS:  Power  Company  to  construct  an  electric-light  system  in 

the  village  of  Celeron,  Chautamiua  County,  and  to  exercise 
a  franchise  granted  by  that  village. 

At  a  preliminary  hearing  on  the  complaint  of  unreason¬ 
able  telephone  rates  in  the  city  of  Albany  there  was  a  large 
attendance  of  interested  citizens.  Tt  is  reported  that  out  of 
this  hearing  there  may  result  a  compromise  which  will 
obviate  the  necessity  for  a  long  and  tedious  investigation. 

Mr.  Frank  H.  Bethel,  vice-president  of  the  Xew  York 
Telephone  Company,  stated  in  answer  to  a  (juestion  of 
Chairman  Stevens  that  he  was  willing  and  anxious  to  settle 
the  matter  by  the  submission  of  a  new  .schedule  which  he 
believed  would  be  just  to  Albany  telephone  users.  During 
the  course  of  the  proceedings  it  developed  that  the  company 
already  had  arranged  for  a  tentative  rearrangement  of 
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telephone  rates  throughout  the  State.  This  provided  for  a 
maximum  business  rate  of  $72  in  Albany  instead  of  $90. 

.\t  the  opening  of  the  hearing  Corporation  Counsel 
.\rthur  L.  Andrews,  who  appeared  for  the  Chamber  of 
Commerce,  said  that  the  answer  of  the  company  in  effect 
admitted  that  the  rates  charged  in  .\lbany  as  compared  with 
other  cities  were  discriminatory  and  unduly  preferential, 
and  he  then  argued  that  the  burden  of  proving  the  existing 
rates  reasonable  should  be  upon  the  respondent  company. 
He  called  attention  to  the  fact  that  a  one-party  business  line 
in  Rochester  costs  but  $48.  whereas  in  Albany  for  the  same 
service  $90  is  charged.  In  Rochester  the  one-party  resi¬ 
dence  line  is  $30,  whereas  in  Albany  the  rate  is  $48. 

Mr.  John  L.  Swayze,  who  appearetl  for  the  Xew  York 
Telephone  Company,  contended  that  the  burden  of  proving 
the  rates  unreasonable  and  unjust  should  be  upon  the  com- 
I)lainants,  and  made  a  long  argument  in  defense  of  this 
position.  He  contended  that  no  projjer  inf|uiry  as  to  rate 
conditions  in  Albany  could  be  made  except  by  a  compre¬ 
hensive  investigation  of  rates  and  conditions  throughout  the 
entire  State.  The  commission  called  attention  to  the  fact 
that  such  an  investigation  would  require  upward  of  five 
years  and  that  it  was  absolutely  out  of  the  question  to  go 
into  the  matter  on  this  basis,  for  the  reason  that  probably 
none  of  the  present  commissioners  would  be  in  office  at  the 
time  such  an  investigation  would  be  concluded.  The  chair¬ 
man  called  attention  to  the  fact  that  the  commission  had 
with  comparative  ease  adjusted  the  ctunprehensive  inter¬ 
borough  rate  matter  in  Greater  Xew  York  within  a  few 
months,  and  that  there  -.ought  to  be  a  way  in  which  the 
Albany  situation  could  be  treated  without  reference  to  the 
rest  of  the  State. 

The  chairman  went  on  to  say  that  the  matter  of  rates  in 
Albany  had  been  called  to  the  attention  of  the  company  last 
August,  and  there  had  been  considerable  time  within  which 
preparation  could  be  made  for  this  case.  He  called  atten¬ 
tion  to  the  fact  that  there  were  several  rate  cases  pending 
and  that  the  commi.ssion  had  delayed  action  to  give  the 
company  an  opportunity  to  adjust  itself  to  conditions.  He 
said,  however,  that  the  time  had  come  when  it  would  be 
improper  to  wait  longer,  and  that  in  order  to  discharge  its 
duties  the  commission  felt  compelled  to  proceed  at  this  time, 
and  the  Albany  case  was  selected  as  one  which  would  settle 
a  great  many  other  matters. 

Questions  submitted  to  Mr.  Bethel  brought  out  the  in¬ 
formation  that  the  tentative  schedule  of  rates  which  the 
company  had  in  mind  ])rovide(l.  in  addition  to  a  maximum 
rate  of  $72  for  .Albany,  for  a  message  rate  for  Rochester, 
where  the  rate  is  now  very  low.  and  Syracuse  to  be  the  same 
as  that  for  .Albany,  and  for  a  rate  of  $60  for  Troy. 

Mr.  Swayze  said  that  the  value  of  the  company's  physical 
property  in  the  city  of  .Albany  as  now  carrie:!  on  the  books 
is  appro.ximately  $1,250,000.  Mr.  Itethel  said  that,  although 
the  rate  of  $90  in  Albany  is  attacked,  out  of  approximately 
13.00C  stations  there,  only  about  500  of  them  are  paid  for 
at  that  rate,  and  the  average  gross  earning  per  station  is 
less  than  $30.  The  per  cent  of  gross  eamings  on  invest¬ 
ment  and  physical  property  is  less  than  30.  He  said  he 
did  not  believe  that  the  average  earnings  per  station  in 
.Albany  are  higher  than  they  should  be.  but  thought  the 
charges  improperly  distributed  among  the  different  users 
of  the  service,  and  then  ])roposed  a  message-rate  plan 
instead  of  the  present  flat-rate  system. 

Mr.  .Andrews  protested  vigorously  against  any  considera¬ 
tion  of  a  message  rate  in  .Albany.  He  said  there  was  no 
contention  between  the  large  and  small  users  of  telephone 
service  concerning  the  charge  to  the  large  user,  and  that 
any  attempt  to  establish  a  message  rate  in  .Albany  would 
be  strongly  opposed. 

.Attorney  John  H.  Dugan  made  a  statement  attacking  the 
present  rates  and  also  protesting  against  the  practice  of  the 
company  in  requiring  collections  of  monthly  rentals  in 
advance.  He  said  that  the  company  is  the  most  intolerant 
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corporaticjii  in  the  city  with  tlie  exception  of  the  Municipal 
Gas  Company.  Mr.  \V.  Choate,  who  made  the  original 
complaint  as  to  rates  in  Albany,  made  a  long  statement  as 
to  the  rates  in  other  places  of  the  same  size  and  under  con¬ 
ditions  similar  to  those  existing  in  Albany. 

The  hearing  was  adjourned  for  one  week,  when  it  is  re¬ 
ported  that  Mr.  Bethel  will  submit  his  proposed  new 
schedule,  and  if  the  complainants  are  not  then  satisfied  the 
formal  investigation  of  the  entire  rate  schedule  will  be 
undertaken. 

OHIO  COMMISSION. 

(Jn  .March  5  the  Supreme  Court  of  Ohio  handed  down  a 
decision  sustaining  the  Public  Service  Commission  in  its 
refusal  to  assume  jurisdiction  in  the  proceedings  instituted 
by  the  Bucyrus  Light  &  Power  Company  to  prevent  the 
City  Council  of  Bucyrus  from  putting  into  effect  a  new 
schedule  of  rates.  The  company  filed  a  petition  with  the 
commission  on  Aug.  28,  1911,  asking  that  a  decision  be 
rendered  as  to  the  reasonableness  of  the  rates  fi.xed  by  the 
ordinance  which  was  passed  on  Dec.  6,  1910.  The  com¬ 
mission  refused  to  entertain  the  proceedings  on  the  ground 
tliat  the  petition  should  have  been  filed  within  sixty  days 
after  the  passage  of  the  ordinance,  in  accordance  with  the 
law.  The  company  then  brought  mandamus  proceedings  to 
compel  the  commission  to  hear  the  case  and  decide  it  upon 
its  merits,  but  was  not  sustained. 

riie  Cincinnati  &  .Suburban  Bell  Telephone  Company  on 
March  7  filed  with  the  commission  a  comprehensive  answer 
to  the  petition  of  the  Hamilton  Home  Telephone  Company, 
which  is  seeking  to  gain  an  entrance  to  Cincinnati  over  the 
Bell  lines.  .After  contesting  the  right  to  such  a  connection 
on  its  merits,  the  Cincinnati  company  asserts  that  the  com¬ 
mission  lacks  jurisdiction  and  has  no  constitutional  right 
to  existence.  The  validity  of  the  public  utilities  law  is 
ipiestioned,  and  also  the  power  of  the  Legislature  to  enact 
it.  The  answer  raises  numerous  other  questions  of  con¬ 
stitutional  law  at  considerable  length. 

John  H.  Stockwell.  who,  as  State  Senator  from  Cuyahoga 
County,  wrote  the  physical  valuation  clause  of  the  public 
utilities  act.  has  filed  a  jirotest  with  the  commission  against 
the  policy  of  that  body  in  granting  permission  for  the 
consolidation  of  telephone  companies  without  making  a 
physical  examination  of  the  properties.  The  initial  (piestion 
arose  over  the  jiermission  granted  the  Kenton  Telephone 
Company  to  purchase  the  Bell  property  in  Kenton  and  issue 
new  stock  to  cover  the  purchase  price  and  make  extensions. 
Mr.  Stockwell  does  not  object  to  this  consolidation  on  its 
local  merits,  but  claims  that  the  law  plainly  requires  such 
an  examination,  and  urges  that  if  small  properties  are 
merged  in  this  way  the  large  companies  can  claim  the  same 
privilege  and  thus  the  objects  of  the  law  would  be  defeated. 
Mr.  Stockwell  was  requested  to  file  a  brief  with  the  com¬ 
mission,  and  it  was  stated  that  his  protest  would  be  taken 
into  consideration. 

riie  Ohio  Supreme  Court  has  upheld  the  permanent  in¬ 
junction  granted  upon  the  petition  of  the  United  States 
l  elephone  Company  to  restrain  the  Middlepoint  Telephone 
Company  from  exchanging  service  with  the  Bell  long-dis¬ 
tance  system.  This  company  had  a  contract  with  the  United 
States  I'elephone  Comjiany  for  the  interchange  of  long¬ 
distance  business,  but  violated  the  terms  by  giving  the  Bell 
company  a  toll  connection  with  its  exchange.  It  was 
argued  that  the  contract  is  illegal  because  it  tends  to  stitle 
competition  and  create  a  monopoly.  The  court,  however, 
holds  that  two  non-competing  telephone  companies,  one 
operating  long-distance  lines  and  the  other  a  local  exchange, 
may  lawfully  enter  into  a  ninety-nine-year  contract  for 
physical  connection  and  exclusive  interchange  of  business. 

VERMONT  COMMISSION. 

The  I.ake  Dunmore  Power  &  Traction  Company  has  filed 
a  sworn  return  setting  forth  that  the  entire  amount  of  an 
issue  of  $25,000  of  6  per  cent  first-mortgage  bonds  recently 


authorized  by  the  commission  has  been  sold  for  cash  for  the 
sum  of  $24,000,  and  that  the  money  has  been  expended  in 
paying  outstanding  bonds  of  a  previous  issue,  promissory 
notes  and  accounts,  $3,500  also  having  been  expended  on  a 
new  penstock. 

M.\RYL.\ND  COMMISSION. 

'I'he  Maryland  Public  Service  Commission  has  received  a 
complaint  from  the  Garrett  County  Telephone  Company 
alleging  embarrassment  caused  by  arbitrary  cancellation  of 
contract  relations  with  the  Western  Maryland  Telephone 
Company.  This  company  was  sold  to  the  Chesapeake  & 
Potomac  Telephone  Company,  and  the  latter,  it  is  charged, 
proceeded  to  sever  the  contract  relations  referred  to.  It 
is  further  charged  that  the  Chesapeake  &  Potomac  Tele¬ 
phone  Company  opened  negotiations  for  the  purchase  of  the 
complainant  company,  and,  when  no  mutually  satisfactory 
iirice  could  be  agreed  upon,  the  complainant  alleges  that  the 
interchange  of  its  business  with  the  Western  Maryland 
Company  was  immediately  discontinued. 

Hearings  have  been  resumed  on  the  complaint  of  the 
Patapsco  Light  &  Manufacturing  Company  against  the  Con¬ 
solidated  Gas,  Electric  Light  &  Power  Company  in  the 
matter  of  rate  discrimination.  President  Bloede  of  the 
Patap.sco  company  testified  at  considerable  length  and 
charged  that  the  Consolidated  company  was  committing  dis¬ 
criminations  in  the  matter  of  lighting  rates  in  Baltimoie 
County.  Mr.  Bloede  also  gave  a  history  of  the  Patapsco 
company,  and  stated  that  it  desired  a  franchise  to  enter  the 
city  of  Baltimore  and  could  save  the  people  of  that  city  a 
large  sum  on  their  lighting  bills. 

The  House  of  Representatives  of  the  Maryland  Legisla¬ 
ture  has  unanimously  adopted  the  report  of  the  House  cor¬ 
porations  committee  on  a  resolution  introduced  by  Chair¬ 
man  Farmer,  of  Baltimore,  criticising  the  Public  Service 
Commission.  The  resolution  directed  the  committee  to  show 
what  relief  had  been  afforded  in  the  matter  of  suburban 
street  car  rates  and  service,  and  also  what  relief  had  been 
afforded  in  reference  to  rates  for  gas,  electrical  energy  and 
telephone  service  in  the  city  of  Baltimore.  The  report 
charges  that  the  cause  of  present  dissatisfaction  lies  rather 
with  the  acts  of  the  commission  than  with  the  Public  Ser¬ 
vice  Commission  law. 

The  assistant  general  counsel  for  the  commission,  Mr. 
Albert  C.  Ritchie,  appeared  before  the  State  Senate  com¬ 
mittee  on  corporations  and  entered  objections  against  the 
Coady  bill,  which  would  authorize  the  Consolidated  Gas, 
Electric  Light  &  Power  Company  to  make  a  large  issue  of 
debenture  bonds.  The  commission  is  opposed  to  the  policy 
of  granting  what  is  virtually  a  legislative  guarantee  cover¬ 
ing  the  company’s  intangible  assets,  which  in  part  underlie 
the  proposed  bond  issue.  In  view  of  the  controversy  over 
the  matter,  it  is  reported  that  there  will  be  further  hearings 
before  any  action  is  taken. 


Current  News  and  Notes 

Electric  Heating  in  Idaho. — Twin  Falls,  Idaho,  claims 
to  use  more  electricity  for  heating  and  cooking,  in  propor¬ 
tion  to  population,  than  any  other  town  or  city  in  the  world. 
A  recently  erected  office  building  containing  also  a  public 
auditorium  is  entirely  heated  by  electricity. 

*  *  * 

Effect  of  Temperature  on  Porcelain  Insulating 
Strength. — At  a  meeting  of  the  Ohio  State  University 
branch  of  the  American  Institute  of  Electrical  Engineers 
held  at  Columbus  on  Feb.  29  Mr.  G.  O.  Weimer,  of  the 
department  of  physics,  presented  the  results  of  his  study  of 
the  effect  of  high  temperatures  on  the  insulating  strength 
of  porcelain,  designating  the  critical  values  at  which  porce¬ 
lain  becomes  a  conductor. 
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I’l'jlic  Service  Commissions. — In  addition  to  the  public 
service  commissions  which  have  jurisdiction  over  electrical 
corporations,  the  names  of  which  were  published  in  these 
columns  last  week,  there  is  in  existence  in  the  State  of 
South  Carolina  a  public  utilities  commission.  A  local  public 
utilities  commission  in  Los  Angeles,  Cal.,  exercises  super¬ 
vision  over  the  corporations  in  that  city. 

♦  ♦  * 

University  of  California  Fellowships. — The  Univer¬ 
sity  of  California  has  open  for  the  academic  year  1912-13 
the  following  fellowships,  to  which  graduates  either  of  that 
university  or  of  other  colleges  and  universities  are  eligible; 
Ten  university  fellowships  ($400)  in  letters,  science  or  en¬ 
gineering;  two  John  \\'.  Mackay,  Jr.,  fellowships  ($600)  in 
electrical  engineering;  one  or  two  Whiting  fellowships 
($600)  in  physics.  In  addition  there  are  a  number  of  fel¬ 
lowships  and  scholarships  open  only  to  graduates  of  the 
University  of  California. 

*  *  * 

Central-St.xtion  Plant  Depreciation  Charge. — In  a 
report  to  the  city  of  Duluth  giving  an  estimate  for  a 
municipal  lighting  plant  Messrs.  Oscar  Claussen  and  Charles 
L.  Pillsbury  adopt  5  per  cent  for  the  total  annual  deprecia¬ 
tion  of  the  plant.  The  report  states  that  Mr.  H.  H.  Crowell, 
engineer  of  the  New  York  Public  .Service  Commission  for 
the  Second  District,  in  reporting  to  the  city  of  Detroit  on 
an  investigation  he  made  of  the  Detroit  Edison  Company, 
expressed  the  opinion  that  a  fair  depreciation  charge  on 
that  plant  would  be  4.834  per  cent. 

♦  *  * 

I'xPERi MENTAL  Study  OF  CoRONA  LossEs. — Investigation 
<»f  corona  losses  from  lines  at  high  potentials  will  be  made 
by  the  electrical  engineering  students  of  Ohio  State  Uni¬ 
versity.  Columbus,  during  the  spring  term.  A  pair  of  high 
steel  towers  have  been  erected  for  supporting  the  test  con¬ 
ductors  free  of  surrounding  objects,  and  high  potential 
energy  will  be  supplied  from  the  department's  250,000-volt, 
5c-kw  transformer.  The  work  is  being  undertaken  as  a 
thesis  study  by  senior  students  under  the  direction  of  Prof. 
F.  (\.  Caldwell,  head  of  the  department. 

♦  *  * 

Rate  Research. — A  meeting  of  the  rate  research  com¬ 
mittee  of  the  National  Electric  Light  .Association  was  held 
in  Chicago  on  March  4  and  5.  The  report  of  the  committee 
has  been  formulated  in  the  rough,  and  the  first  draft  was 
submitted  for  consideration  at  this  meeting.  There  was  an 
interesting  discussion,  and  some  changes  were  decided  upon 
by  action  of  the  committee.  The  revised  report  will  be 
submitted  to  all  the  members  of  the  committee  by  mail  in  a 
few  days  for  final  consideration.  The  committee  adjourned 
subject  to  the  call  of  the  chairman.  Mr,  E.  W.  l.loyd,  120 
West  .Adams  Street,  Chicago. 

*  ♦  ♦ 

Th.wvi.ng  OF  Ice  in  Pipes  in  East  River. — What  was 
probably  the  most  difficult  service  ever  performed  by  elec¬ 
tricity  in  thawing  ice  in  water  pipes  was  accomplished  dur¬ 
ing  the  past  week  in  New  \"ork.  After  continuous  applica¬ 
tion  of  electrical  energy  for  five  days  the  New  A'ork  Edison 
Company  succeeded  in  melting  the  ice  in  a  6-in.  pipe  resting 
on  the  bed  of  the  East  River  from  50  ft.  to  80  ft.  below  the 
surface.  The  current  applied  was  increased  gradually  from 
8co  amp  to  1800  amp,  the  large  value  being  required  on 
account  of  the  extreme  cooling  effect  of  the  water  surround¬ 
ing  the  pipe.  The  ice  in  the  pipe,  which  conveys  water 
from  New  York  City  to  North  Brother  Island,  had  blocked 
the  flow  for  more  than  one  month. 

^  if 

Class  .A  Membership  Campaign  of  N,  E.  L.  A. — .A 
movement  is  on  foot  to  increase  the  number  of  Class  A,  or 
company,  members  of  the  National  Electric  Light  Associa¬ 
tion.  President  Gilchrist  is  actively  interested  in  this  effort, 
and  at  his  solicitation  a  number  of  the  prominent  executives 
in  the  electric-service  industry  have  pledged  themselves  to 


be  among  100  men  who  will  each  agree  to  obtain  a  Class  A 
member  ov  or  before  May  15,  1912,  Failing  in  this,  each  of 
the  gentlemen  forming  the  committee  of  100  agrees  to  con¬ 
tribute  $10  to  the  funds  of  the  organization  committee,  to 
be  used  in  sending  the  proceedings  of  the  association,  the 
N.  E.  L.  .A.  Bulletin  and  other  literature  to  promising  com¬ 
pany  "prospects,”  or  for  such  other  purpose  as  will,  in  the 
opinion  of  the  committee  on  the  organization  of  the  in¬ 
dustry,  do  most  to  increase  this  class  of  membership.  Mr. 
H.  H.  Scott,  60  Wall  Street,  New  A'ork  City,  is  chairman 
of  the  membership  committee,  otherwise  known  as  the  com¬ 
mittee  on  organization  of  the  industry.  It  is  hoped  that  the 
movement  will  spread  and  that  eventually  several  hundred 
men,  not  100  alone,  will  lend  their  efforts  to  increase  the 
number  of  Class  .A  members,  to  the  end  that  the  membership 
of  the  association,  now  11,000  in  all,  may  be  well  balanced. 

♦  *  * 

DiLUiENCE  IN  Prosecuting  P.atent  .Application. — First 
.Assistant  Patent  Commissioner  C.  C.  Billings  has  rendered 
on  appeal  a  decision  in  an  interesting  contest  involving 
technical  priority  of  invention.  .An  inventor  disclosed  an 
invention  on  May  25,  1907,  and  filed  his  application  Nov.  29, 
1907.  .Another  inventor  disclosed  a  similar  invention  on 
June  15,  1907,  and  filed  his  application  on  July  22,  1907. 
Neither  party  actually  reduced  his  invention  to  practice, 
and  the  question  to  be  decided  is  whether  the  inventor  who 
was  first  to  conceive  the  invention  had  e.xercised  due  dili¬ 
gence  in  reducing  the  same  to  practice  prior  to  the  time  a 
second  inventor  entered  the  field  and  subsequent  thereto. 
It  appears  that  the  first  inventor  delayed  his  reduction  to 
jiractice  until  he  could  determine  whether  there  were  any 
dominating  patents  and  until  he  could  devolop  a  detail  of 
the  apparatus,  which,  however,  did  not  constitute  any  part 
of  the  invention.  The  decision  held  that  it  is  not  necessary 
in  order  to  reduce  invention  to  practice  that  the  inventor 
should  know  whether  his  invention  was  dominated  by  ex¬ 
isting  patents,  and  that  it  was  not  shown  it  was  necessary 
to  design  a  new  detail  to  render  the  invention  effective. 
The  decision  was  that  the  first  inventor  was  not  exercising 
diligence  at  the  time  when  the  second  inventor  entered  the 
field  and  subsequent  thereto,  and  consequently  priority  was 
awarded  to  the  junior  inventor. 

*  *  * 

CoNTR.vcT  Routine  in  St.  Louis. — The  Union  Electric 
Light  &  Power  Company  Section  of  the  National  Electric 
Light  .Association  held  its  quarterly  banquet  on  Feb.  29  at 
the  City  Club,  St.  Louis.  The  number  present  was  185. 
After  the  dinner  the  following  papers  were  presented; 
"Routine  of  Contracts.”  by  Mr.  II.  \V.  Korhammer;  "Bill¬ 
ing  of  Customers,”  by  Mr.  C.  L.  Brennaaun.  and  “Handling 
of  Complaints,”  by  Mr.  C.  B.  Fox.  The  first  paper,  by  Mr. 
Korhammer,  illustrated  the  method  of  handling  the  con¬ 
tracts  in  the  office  of  the  St.  Louis  company,  issuing  the 
necessary  orders  for  passing  on  credits,  making  in.spections, 
connections  and  all  details  in  getting  the  customer  on  the 
company’s  ledger.  Mr.  Brennaaun  outlined  the  work  in  the 
billing  department.  The  billing  force  has  a  certain 
.schedule,  which  is  briefly  as  follows ;  On  the  day  following 
the  date  on  which  meters  are  read  the  meter  readings  are 
transferred  to  the  consumer’s  ledger  and  billed  by  two  sep¬ 
arate  sets  of  clerks,  who  also  figure  the  bills  and  extend  the 
ledger  independently  of  each  other,  thus  checking  the 
accuracy  of  the  calculations.  The  bills  are  sent  out  on  the 
third  day  after  the  readings  are  received  in  the  office.  A 
jieriod  of  ten  days  elapses  before  last  discount  day.  •  The 
first  delinquent  notice  is  mailed  to  the  customer  five  days 
after  his  discount  has  elapsed.  The  second  notice  is  mailed 
five  days  later,  and  if  payment  is  not  made  at  that  time, 
service  is  di.sconnected.  Mr.  Fox  in  his  paper  dealt  with 
the  different  methods  of  treating  customers’  complaints. 
The  writer  emphasized  the  fact  that  the  company  not  only 
sells  electricity  but  aims  to  satisfy  each  customer  with  the 
service  delivered. 
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.\  Hi.izzakd'.s  Effect  on  the  Load  Curve. — During  the 
.severe  l)lizzar(I  which  ])asse(l  over  Detroit  the  latter  part  of 
h'ehruary  an  increase  not  altogetlier  explained  was  noted 
in  the  load-curve  of  the  Edison  Electric  Illuminating  Com¬ 
pany.  I  he  day  load,  for  example,  was  boosted  about  2500 
kw  above  its  normal  value  all  day  long,  and  in  the  evening 
the  usual  40.000-kw  peak  was  increased  by  6000  kw. 

♦  *  * 

(ilFT  OF  $2,500,000  TO  THE  M  ASS.XCH  USETTS  INSTITUTE  OF 

I'echnoi.oc.y. — It  was  announced  by  President  Richard  C. 
MacLaurin  on  March  13  that  a  secret  bequest  of  $2,500,000 
had  just  been  given  to  the  Massachusetts  Institute  of  rech- 
nology.  This  is  one  of  the  largest  gifts  ever  made  to  an 
educational  institution  in  Xew  England.  President  Mac¬ 
Laurin  states  that  this  sum  will  be  sufficient  to  erect  the 
buildings  reiiuired  for  strictly  educational  i)ur])oscs  on  the 
new  site  recently  selected  on  the  Cambridge  side  of  the 
I  harles  River  basin.  The  donor  gives  as  his  reason  for 
making  the  gift  his  conviction  that  the  highest  technical 
education  is  one  of  the  greatest  needs  of  the  times. 

*  *  * 

Purdue  A.  I.  IC  K.  Insdection  'I'rifs. — A  new  and  suc¬ 
cessful  feature  adopted  this  year  by  the  Purdue  University 
branch  of  the  .\merican  Institute  of  Electrical  Engineers. 
Lafayette.  Ind..  has  been  the  organization  of  inspection 
trips  to  nearby  points  of  engineering  intere.st.  These  trips 
are  scheduled  on  days  midway  between  the  regular  monthly 
meetings  of  the  branch.  The  railway  apd  lighting  power 
stations  and  telephone  exchanges  of  Lafayette  have  thus 
been  visited  by  inspection  parties  numbering  more  than 
100.  On  Saturday,  Eeb.  24.  fifty-eight  members  enjoyei! 
a  more  extended  trij)  over  the  interurban  lines  to  Leb¬ 
anon,  where  the  power  station  of  the  I'erre  Haute,  In- 
dianaiiolis  &  Eastern  Traction  Com])any  and  the  Diesel 
engine  lighting  plant  were  inspected.  return  stop  was 
made  at  the  Dayton  railway  substation.  'I'hese  trijis  have 
jiroved  invaluable  not  only  in  illustrating  the  application 
of  electrical  theory  to  practical  installations,  but  in  in¬ 
creasing  the  acquaintance  of  the  members  with  various 
methods  of  engineering  construction.  As  comparatively 
few  Diesel  engine  jilants  with  direct-connected  alternators 
o])erating  in  parallel  are  to  be  found,  the  inspection  of  the 
Lebanon  plant,  recently  described  in  these  columns,  proved 
to  be  of  ])articular  interest. 

*  *  * 

\  Lively  X.  hi.  L.  A.  Election. — An  exciting  campaign 
i:-  being  waged  by  the  members  of  the  County  Light  Section 
of  the  Xational  IHectric  Light  .\ssociation  for  the  annual 
election  of  officers  on  March  28.  The  voters,  comprising 
400  employees  of  the  County  Light  Company,  have  three 
tickets  to  choose  from,  and  each  party  has  an  aggressive 
campaign  manager.  Xo  o])portunity  to  further  the  interests 
of  a  candidate  is  lost.  Every  envelope  carrying  inter¬ 
office  messages  bears  some  vote  getter's  slogan.  Cards, 
circulars  and  jxisters  have  been  jirinted  and  receive  gen¬ 
erous  circulation.  fhese  cover  every  bare  space  on  the 
walls  of  the  various  offices,  in  the  corridors,  door  jambs 
and  window  cleats.  Every  piece  of  stationery  from  the 
general  storeroom  bears  the  following  watchword  printed 
with  a  rubber  stamp:  ■’Quityerkicken  that  dog  aroun’  and 
vote  for  Hartigan  and  Torrance."  N’oters  whose  ancestors 
hailed  from  Erin's  Isle  are  presented  with  William  L  Harti- 
gan's  card  tied  with  a  hrilliant  green  bow  and  the  follow  ing 
promise  on  the  reverse  side:  “If  elected  I  will  free  old 
Ireland. — Hartigan."  Eollowing  are  samples  of  the  cam- 
jiaign  slogans:  “Henry  Clay  said:  ‘I  would  rather  be  right 
than  be  president.’  Elect  C.  W.  Ward  and  he  will  be  both.” 
“Everybody  loves  a  fat  man  !  \*ote  for  R.  Eatty  Gooding 
for  secretary.  .\  live  wire !”  “Eor  ‘perfect  regulation' 
of  office  vote  for  H.  L.  Fullerton  for  treasurer.'’  “When 
you  begin  to  get  ready  to  commence  to  start  to  kick  that 
dog  aroun',  go  to  it,  but  vote  for  Hartigan  and  Torrance." 


“Xot  asking  for  third  term — consecutive  or  otherwise.  Sim¬ 
ply  a  first  term  for  C.  W.  Ward  as  your  next  president.'’ 
"We  sling  no  mud  !  We  refuse  to  muckrake  !  We  advocate 
a  square  deal  campaign !  See  our  Anti-Hartigan  corner !" 

*  *  * 

SOCIETY  MEETIXGS. 

Cleveland  IfLECTRiuAi.  League. — On  March  8  Dr.  H. 
Austin  .\ikens.  jirofes-sor  of  psychology  at  the  Western  Re¬ 
serve  University,  addressed  the  Electric  League  of  Cleve¬ 
land  on  the  subject  "Relation  of  Esychology  to  Electricity." 

:(c 

Xew  York  Co.mpanies  Section,  X.  If.  L.  A. —  The  next 
meeting  of  the  Xew  York  Companies  Section  of  the  Xa¬ 
tional  Electric  Light  Association,  which  will  be  held  on 
March  18.  will  be  addressed  by  Mr.  H.  L.  Doherty,  who 
will  lecture  on  "Thrift."  and  Mr.  J.  W.  Irwin,  official  lec¬ 
turer  of  th’e  .Southern  Pacific  Railroad  Company,  who  has 
prepared  a  one-hour  illustrated  talk  entitled  “Through  the 
( iolden  We.st."  This  lecture  will  describe  the  Southwest 
from  Xew  Orleans  to  the  Golden  Gate,  and  pictures  of  many 
<'f  the  large  power  plants  in  that  section  will  be  shown. 

*  *  * 

Officers  of  Xational  Independent  Telephone  .\s.so- 
ciATioN. — .\t  a  meeting  of  the  new  board  of  directors  of  the 
Xational  Independent  Telephone  Association  in  Chicago  on 
March  ii  these  officers  were  elected:  President,  Mr.  Man- 
ford  Savage.  Champaign,  Ill.;  first  vice-president.  Mr.  If.  P>. 
I'isher.  Grand  Rajiids,  Mich.;  second  vice-president.  Mr. 
\\  .  J.  riiomas,  of  Kentucky;  secretary.  Mr.  Richard  \  alen- 
tine.  Janesville,  Wis. ;  executive  committee,  Mr.  Savage,  Mr. 
I'isher,  Mr.  X'alentine,  Mr.  L.  D.  Kellogg  of  Chicago.  Mr. 
11.  D.  Critchfield  of  Chicago.  Mr.  Theodore  Gary  of  Macon. 
Mo.,  and  Mr.  X.  G.  Hunter  of  Wabash.  Ind.  President 
Savage  and  most  of  the  other  officers  were  re-elected. 

*  *  * 

.A.merican  Society  for  Pro.moting  IfFFiciENCY. — .\  so¬ 
ciety  is  being  formed  having  for  an  object  “to  promote 
efficiency  in  commercial,  financial  and  industrial  enterprises 
of  all  kinds,  including  public-service  corporations."  Mr. 
James  G.  Cannon,  one  of  the  leading  bank  presidents  of 
the  country,  is  chairman  of  the  organizing  committee,  of 
which  Mr.  H.  E.  J.  Porter,  formerly  general  manager  of 
the  Xernst  Lamp  Company,  is  secretary,  with  offices  at 
i  Madi.son  Square.  Xew  York.  Among  members  of  the 
organizing  committee  are  the  following  gentlemen:  Messrs. 
H.  L.  Doherty,  S.  S.  Wheeler.  Philip  T.  Dodge.  Henry  R. 
I'owne.  W.  M.  Mch'arland.  R.  J.  .Arnold.  H.  M.  Byllesby, 
Charles  Day.  John  Hays  Hammond,  William  Kent.  H.  H. 
Porter.  John  F,  Wallace,  W.  F.  M.  Goss.  Alex.  C. 
Humphreys.  Charles  If.  Lucke,  John  R.  Dnnlap.  Charles  B. 
Going.  H.  H.  Supplee  and  Charles  Kirchoff. 

*  *  * 

Mississippi  Electric  Association. — The  fourth  annual 
convention  of  the  Mississippi  Electric  Association  will  be 
held  in  \'icksburg  on  May  28,  29  and  30.  Papers  will  be 
presented  on  the  following  subjects:  Mixed-Pressure  and 
Line-Pressure  Turbines  U/>  to  750  kw.  by  a  representative 
of  the  General  Electric  Company;  Induetion  Meters,  by  a 
representative  of  the  Sangamo  Electric  CoiiTpany ;  Distribu¬ 
ting  Transformers.  Iw  a  representative  of  the  Westing- 
house  Iflectric  &•  Manufacturing  Company;  Car  Construc¬ 
tion,  by  a  representative  of  the  St.  Louis  Car  Comjiany ; 
77ic  Grounding  of  Secondaries,  by  Mr.  J.  T.  Robinson,  of 
the  Mississipjii  Insurance  and  .Advisory  Rating  Comnany, 
and  Hand  and  Mechanically  Fired  Coal,  by  Mr.  W.  F. 
Gorenflo.  of  the  Gulfport  &  Mississippi  Coast  Traction  Com¬ 
pany.  An  address  will  be  delivered  before  the  convention 
by  General  George  H.  Harries,  treasurer  of  the  Xational 
Electric  Light  Association.  The  secretary  of  the  Missis¬ 
sippi  Electric  .Association  is  Mr,  .A.  H.  Jones,  McComb. 
Miss. 
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Fig.  1 — Interior  of  Power  House. 


warehouses.  The  expense  of  tliis  system  may  he  readily 
seen  when  it  is  considered  that  in  one  year  the  coffee  ship¬ 
ment  alone  amounts  to  over  15.000.000  sacks.  Resides  its 
activity  in  coffee  shipping  Santos  is  the  oi»ly  port  for  the 
entire  State  of  Sao  Paulo,  and  consecpiently  it  is  a  busy 
port.  The  Dock  company  immediately  after  getting  the 
concession  (1889)  started  to  build  quays  and  at  the  present 
time  it  has  about  miles  completed.  The  largest 

freighters  can  now  tie  up  alongside  a  dock. 

Coal  is  exceedingly  expensive  in  P>razil.  so  the  Cia  Docas 
di'cided  to  develop  one  of  the  numerous  water-powers  in 
the  vicfnity  of  Santos  to  supply  not  only  its  own  need,  but 
also  electricity  for  the  lighting  and  street  railways  of  the 
city,  riie  power  house  is  located  some  30  miles  from  the 
city  and  about  4  miles  from  the  Atlantic  coast.  There  is 
no  railroad  near  the  station,  so  that  all  the  machinery,  etc., 
had  to  he  loaded  on  scows  and  towed  through  a  natural 
canal  running  parallel  to  the  coast.  The  most  suitable  land¬ 
ing  place  for  this  material  is  3tj  miles  from  the  station,  and 


this  flume  was  extremely  difficult,  since  it  had  to  he  cut  out 
of  solid  rock  on  the  sides  of  almost  perpendicular  hills. 
It  took  seven  and  one-half  years  to  complete  the  small  canal. 

riie  materials  for  constructing  the  flume  were  at  first 
conveyed  up  the  hills  by  pack  mules,  an  exceedingly  slow 
and  expensive  process.  .At  the  end  of  two  years  two  45-hp 
engines  were  in.stalled,  one  at  the  base  of  the  hill  near  the 
power  house  and  the  other  half  way  up  the  incline.  A 
narrow-gage  track  was  laid  along  the  path  of  the  penstock. 
I'rom  this  time  on  the  work  progressed  much  more  rapidly. 
.Along  the  track  seven  winches  were  distributed  for  hauling 
cars  up  the  grades.  Power  was  transmitted  to  the  winches 
by  rope  drive  run  through  pulleys  secured  to  posts  or  trees. 
It  took  one  hour  and  twenty  minutes  for  a  carload  of 
cement  or  sand  to  climb  the  grade  from  bottom  to  top.  The 
system  was  so  arranged,  however,  that  while  one  car.  for 
example,  was  going  up  between  the  third  and  fourth  winch 
another  could  he  lowered  between  the  second  and  third  • 
thus  considerable  saving  in  time  was  made. 


HYDROELECTRIC  STATION  OF  THE 

CIA  DOCAS  DE  SANTOS,  BRAZIL. 

Operating  Under  a  Head  of  2100  Ft. — Sufficient  Water 
Supply  for  Developing  100,000  hp  Continuously- 
Unusual  Difficulties  Encountered  in  Building 
Flume  and  Transmission  Line. 

BP1'()RI*1  beginning  a  description  of  the  hydroelectric 
system  at  Santos,  Brazil,  it  may  be  well  to  give  the 
reader,  briefly,  an  idea  of  what  the  C'ia  Docas  is 
and  why  it  is  developing  electric  power.  'I'he  C'ia  Docas 
(Santos  Dock  Company)  has  a  concession  from  the  gov¬ 
ernment  which  gives  it  ownership  for  a  long  term  of  years 
of  the  entire  waterfrotit  of  the  city  of  Santos,  a  place  of 
60,000  or  .so  inhabitants.  This  concession  was  at  first  not 
considered  of  any  particular  value,  because  of  local  condi¬ 
tions.  The  riverbank  on  which  the  city  is  located  was  prac¬ 
tically  a  swamp,  and  all  cargoes  had  to  be  transported  to 
lighters  and  then  unloaded  from  the  lighters  into  small 


the  Cia  Docas  was  compelled  to  go  to  great  expense  to 
build  a  narrow-gage  railway  across  a  swamp  to  make  trans¬ 
portation  to  the  station  possible. 

'I'he  water  utilized  by  the  Santos  Dock  Company  is  taken 
from  a  small  stream  called  the  Itatinga,  draining  a  plateau 
hack  of  the  range  of  mountains  about  4  miles  from  the 
coast.  This  stream  has  a  series  of  rapids  and  falls  that 
make  it  possible  to  obtain  a  head  of  2100  ft.  for  hydraulic 
purposes.  It  has  been  estimated  by  the  chief  engineer  of 
the  Cia  Docas  that  there  is  sufficient  water  in  this  stream 
the  year  around  to  develop  100.000  hp  continuously.  To 
get  the  water  to  a  point  where  it  could  be  most  advantage¬ 
ously  used  a  flume  i  Vif  miles  long  had  to  be  built.  I'his  in 
itself  was  a  very  difficult  piece  of  engineering,  owing  to  the 
natural  formation  of  the  mountains.  The  intake  is  located 
in  a  wild,  desolate  spot  in  the  heart  of  a  tropical  forest,  and 
from  there  the  flume  follows  the  contour  of  the  mountains, 
winding  back  and  forth,  crossing  small  streams  and  gullies 
in  many  places.  The  cross-section  of  the  flume  is  40  in.  by 
60  in.  The  flume  is  made  of  high-grade  cement  and  has  a 
finished  surface  inside  tt)  reduce  friction.  I'he  work  on 
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In  many  places  the  flume  had  to  be  covered  by  a  heavy 
concrete  roof,  owing  to  overhanging  ledges  of  rock  and 
dirt  which  frequently  start  landslides  during  heavy  rains. 
Small  streams  which  are  ordinarily  dry  but  in  the  rainy 
season  become  small  torrents  cross  the  flume  at  several 
points,  and  troughs  had  to  be  made  to  take  care  of  this 
difficulty.  The  drop  from  the  intake  to  the  forebay  is  30  ft. 
Xumerous  accidents  occurred  during  the  construction  of  the 
flume.  One  landslide  alone  buried  twelve  men.  If  one  will 
consider  the  location,  the  almost  incessant  rain,  the  intense 
heat  and  the  ignorant  negro  labor,  he  will  get  a  faint  idea 
of  the  difticulties  that  had  to  be  overcome  in  all  branches  of 
this  installation. 

.\  suitable  arrangement  was  made  at  the  intake  for  pre¬ 
venting  foreign  material  from  entering  the  flume.  How¬ 
ever.  trouble  was  anticipated  from  this  source  at  the  pen¬ 
stock,  and  two  gates  with  screens  were  .so  arranged  at  the 
inlet  to  the  forebay  that  either  one  could  be  kept  in  readi¬ 
ness  in  case  the  other  became  clogged.  This  proved  a  wise 
precaution,  since  a  surjjrising  amount  of  leaves  and  sticks 
found  its  way  into  the  flume  during  the  heavy  rains. 

TKN.STOCK. 

riie  penstock  consists  of  five  pipes  of  welded  steel 
ranging  in  diameter  from  35.4  in.  at  the  forebay  to  23.6  at 
the  turbines.  This  pipe  is  of  German  manufacture,  made 
by  Ferrum  &  Company,  Kattowitz,  Germany,  and  the  sec¬ 
tions  near  the  power  house  have  been  tested  at  2000  lb.  per 
square  inch  pressure.  The  average  length  of  each  section 
of  pipe  is  19.5  ft.,  and  the  sections  near  the  power  house 
where  the  pressure  is  the  greatest,  and  where  consequently 
the  thickness  of  the  pipe  is  maximum,  have  a  weight  ol 
2  tons  each.  The  construction  of  the  penstock  proved  to 
be  one  of  the  most  difficult  problems  of  the  entire  installa¬ 
tion.  'I'he  Brazilian  engineers  struggled  with  it  for  two 
years  and  were  finally  forced  to  send  for  an  experienced 
man  from  the  Ferrum  factory  to  carry  on  the  work.  His 


Fig.  2 — view  Showing  Construction  of  Flume. 


first  step  was  to  insist  on  the  two  stationary  engines,  already 
mentioned,  for  hauling  sections  of  the  penstock  and 
materials  up  the  grade.  Before  the  German  engineer 
arrived  the  Cia  Docas  engineers  had  succeeded  in  placing 
all  five  lines  in  position  for  a  height  of  about  400  ft.  with¬ 
out  the  aid  of  any  lifting  power  except  mules  and  men. 

.-Xs  may  be  seen  from  the  photographs,  the  penstocks  at 


the  base  are  embedded  in  a  massive  concrete  support. 
Every  length  of  the  penstock  is  supported  on  concrete,  and 
at  every  fifth  section  the  pipe  is  embedded  in  a  heavy  con¬ 
crete  mass.  At  the  angles  the  pipes  are  supported  not  only 
by  concrete  but  by  guys  of  steel  cable,  the  ends  of  which 
are  secured  in  blocks  of  concrete.  The  entire  length  of  the 


Fig.  3 — View  of  Intake. 


penstock  is  6500  ft.  At  the  forebay  and  at  points  one-half 
and  two-thirds  of  the  length  are  placed  valves  which  close 
automatically  if  the  flow  of  water  in  the  penstock  exceeds 
a  certain  speed.  These  valves  are  a  protection  to  the  power 
house,  for,  should  a  pipe  burst  near  the  turbines,  there 

would  be  sufficient  water  in  the  penstock  to  destroy  the 

station. 

POWER  HOUSE. 

The  power  house  is  a  fine  solid  building  made  of  granite 
taken  from  a  quarry  a  short  distance  from  the  station.  The 
building  is  located  on  very  marshy  and  shifting  soil  on  the 
bank  of  the  same  river  from  which  the  water  is  taken.  Con¬ 
sequently,  a  foundation  60  ft.  deep  had  to  be  made  in  order 
to  insure  safety  to  the  building  and  alignment  of  the  ma¬ 
chines.  Four  years  were  spent  in  erecting  the  power  house. 
At  the  same  time  bungalows  such  as  are  rarely  seen  for 

this  purpose  were  erected  for  the  use  of  the  station  at¬ 

tendants.  Few  of  our  modern  labor-saving  devices  were 


Fig.  1 — Section  of  Penstock. 


used  in  the  construction  of  the  power  house.  Each  block 
of  granite  was  raised  and  placed  in  position  by  hand.  How¬ 
ever,  it  is  a  most  substantial  building,  and  so  far  it  has 
shown  no  indication  of  giving  anything  but  satisfaction. 

In  making  this  installation  the  cost  was  not  considered 
by  the  Cia  Docas.  Its  object  was  a  perfect  modern  system, 
and  it  bought  only  the  best  quality  of  material  not  only  for 


Fig.  5 — Forebay,  640  Meters  Above  the  Power  House. 

phase,  Oo-cycle.  2300-v()It.  514-r.p.in.  generators  direct-con¬ 
nected  to  impulse  wheels  of  the  I’elton  type,  and  three  250- 
kva,  220-volt  compound-wound  exciters  also  connected  to 
the  same  type  of  wheel.  The  electrical  apparatus  for  the 
entire  system  was  furnished  by  the  General  Electric  Com¬ 
pany,  of  Schenectady,  and  the  turbines  and  governors,  etc., 
were  made  by  J.  M.  Voith,  Heidenheim,  Germany. 

The  valve-room  is  located  under  a  low  roof  in  a  building 
adjacent  to  the  turbines,  and  the  piping  is  so  arranged  as 
to  make  it  possible  to  use  the  water  from  any  penstock  on 
any  turbine.  All  of  the  valves  with  the  exception  of  those 
opening  the  jet  on  the  buckets  are  hydraulically  operated. 

To  take  care  of  a  varying  load,  the  turbine  governors  do 
not  decrease  the  supply  of  water  but  deflect  the  jet  so  that 


Fig.  7 — Interior  of  Substation,  Showing  Lightning  Arresters. 

the  transformers  and  high-tension  hns  and  switchboard, 
etc.,  in  the  cross-bar  and  the  generators  in  the  other  leg. 
The  switchboard  is  located  on  the  balcony,  in  such  a  posi¬ 
tion  as  to  give  a  general  view  of  the  plant,  so  as  to  make 
communication  with  the  turbine  operator  possible  by  means 
of  signals.  Each  transformer  is  in  a  separate  compartment 
sufficiently  large  to  allow  good  ventilation.  These  compart¬ 
ments  are  provided  with  fireproof  rolling  doors.  The  water 
for  cooling  is  supplied  from  a  source  independent  of  the 
water  for  the  generators  and  is  carried  through  two  4-in. 
pipes  from  a  small  stream  about  a  mile  away.  This  cooling 
water  does  not  pass  directly  through  the  cooling  coils,  but 
first  enters  a  reservoir  about  100  ft.  above  the  level  of  the 
transformers,  where  it  is  filtered.  It  was  found  necessary 


Fig.  6 — Interior  of  Substation,  Showing  6600-Volt  Oil  Switch. 

a  smaller  quantity  strikes  the  buckets  on  the  wheel.  Should 
the  valves  at  the  power  house  be  suddenly  closed  the  shock 
would  place  a  tremendous  strain  on  the  penstock  and  serious 
trouble  might  be  expected.  A  water  cushion  is  provided 
directly  under  the  turbine  to  absorb  the  force  of  the  un¬ 
used  water  when  deflected  from  the  buckets.  The  size  of 
the  generators  made  it  necessary  to  ship  them  in  two  parts. 


Fig.  8 — Back  of  Substation,  Showing  High-Voltage-Line  Entrance. 

to  make  this  change  after  the  plant  was  in  operation. 
Leaves  and  sticks  so  filled  the  pipes  as  to  cut  off  the  supply 
of  cooling  water.  Other  more  simple  arrangements  could 
have  been  made  to  provide  cooling  water,  but  the  Cia  Docas 
de  Santos  wanted  only  the  best. 

When  water  was  first  admitted  into  the  penstocks  nearly 
every  joint  leaked.  This  w'as  due  to  the  heat  having  dried 


and  they  had  to  be  assembled  in  the  station.  The  pressure 
of  2300  volts  from  the  generators  is  stepped  up  to  44,000 
volts  delta  through  fifteen  single-phase,  60-cycle,  water- 
cooled,  shell-type  transformers  connected  in  banks  of  three 
for  three-phase  operation. 

The  power  house  is  in  the  shape  of  the  letter  “T,”  with 


the  actual  equipment  but  for  building  the  power  house  and 
substation  as  well.  The  floors  in  these  two  buildings  are 
tiled  and  an  excellent  lighting  lay-out  makes  them  very 
attractive  at  night. 


GENERATING  EQUIPMENT. 


On  the  main  floor  of  the  station  are  five  3000-kva.  three- 
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out  the  special  packing.  Every  joint  had  to  be  repaired  in 
the  lower  sections  of  the  penstock,  and  even  then  an  occa¬ 
sional  joint  gave  way  under  the  tremendous  pressure.  The 
solution  of  this  difficulty  proved  to  be  molten  lead  poured 
into  a  mold  formed  around  the  joint.  Xo  joint  with  this 
packing  showed  the  slightest  sign  of  leaking. 

.Ml  of  the  electnc.'d  apparatus  was  shipped  a  very  con- 


Flg.  9 — Substation  and  Transmission  Towers  at  Canai  de  Santos. 


siderahle  time  in  advance  of  the  time  it  was  installed,  with 
the  result  that  it  had  to  stand  in  a  climate  saturated  with 
moisture  and  salt  air  for  a  period  of  five  years.  Xaturally, 
under  these  conditions,  the  insulation  of  the  transformers 
and  generators  was  in  a  very  unsatisfactory  condition  and 
the  greatest  care  had  to  be  exercised  to  prevent  a  burnout. 

I  he  generators  were  placed  on  a  short-circuit  and  run  con- 
tinnously  with  full  rated  current  for  about  a  week.  .\t 
this  time  the  insulation  resistance  of  the  coils  showe<l  a 
decided  increase,  aiul  full  voltage  could  be  applied  without 
any  danger. 

riie  transformers  were  also  placed  on  short  circuit  ami 
voltage  enough  was  applied  to  force  about  20  per  cent  full¬ 
load  current  through  the  windings.  The  Cia  Docas  had 
also  installed  a  hot-air  oil-treating  and  transformer-drying 
outfit,  and  each  transformer  was  dried  out  by  this  process 
for  a  week  or  ten  days,  depending  on  the  condition  of  the 
insulation,  d'he  hot  air  was  blown  by  a  positive  pressure 
blower  through  a  coil  of  pipe  placed  in  a  furnace,  and 
thence  was  admitted  at  the  oil  drain  hole  in  the  base  of 
the  transformer.  The  temperature  of  the  ingoing  air  was 
maintained  at  too  deg.  C.  As  soon  as  one  transformer 
showed  that  the  insulation  was  dry,  a  sufficient  amount  of 
oil  was  treated  in  the  treating  tank  and  the  transformer 
filled.  Then  another  transformer  was  taken  from  the 
short-circuit  connection  and  received  a  similar  treatment. 
Considerable  time  was  spent  in  the  work,  but  its  efficiency 
was  proved  by  the  fact  that  not  the  slightest  trouble  was 
experienced  with  any  of  the  apparatus  when  full  voltage 
was  applied. 

TR.XN’SM  ISSIO.V  LINE. 

riie  transmi.ssion  line  is  33  miles  long  and  in  its  course 
runs  over  a  variety  of  ground.  Its  entire  length  is  through 
a  dense  growth  of  shrubs  and  immense  trees,  through  salt¬ 
water  swamps  and  over  mountains.  The  length  of  this 
transmission  line  is  by  no  means  an  indication  of  the 
amount  of  labor  and  money  required  in  its  construction. 
Kitter-Conley  galvanized-steel  towers  built  for  two  three- 
phase  circuits  were  used.  Hard-drawn  copper  cable  was 
strung  for  the  conductors. 

Just  before  entering  the  substation  the  transmission  line 
crosses  a  river.  Here  two  immense  steel  towers  each 
300  ft.  high  were  erected.  The  span  between  these  towers 
is  2000  ft.  and  i-in.  steel  cable  was  cut  in  as  a  conductor 
between  these  two  points.  These  long  spans  are  anchored 
in  large  blocks  of  concrete  embedded  in  the  earth  and  pro¬ 
tected  from  ground  by  strain  insulators.  A  turnbuckle  is 
used  to  regulate  the  tension  on  the  cable.  This  gives  ample 


clearance  above  the  tops  of  the  tallest  masts  of  the  largest 
vessels  running  into  Santos.  Electrolytic  arresters  are  used 
at  both  ends  of  the  line  for  protection  from  lightning  and 
line  disturbances.  There  is  but  one  substation  in  the  system, 
and  that  is  located  at  the  Cia  Docas  shops  on  the  outskirts 
of  the  town.  The  voitage  is  stepped  down  through  five 
three-phase,  3000-kva  water-cooled  transformers  from 
44.000  volts  to  6600  volts  and  energy  is  distributed  at  this 
voltage.  There  is  one  spare  unit. 

SUBSTATION. 

rile  site  of  the  substation  is  on  a  spot  where  there  was 
originally  a  small  hill.  This  hill  was  blasted  away  and 
used  for  filling-in  purposes  along  the  quays.  The  building 
is  made  of  the  same  material  as  the  power  house.  Here 
also  each  transformer  is  in  a  separate  compartment.  A 
complete  oil  and  transformer  drying  outfit  is  installed  and 
precautions  similar  to  those  taken  in  drying  the  central- 
station  apparatus  were  repeated  to  prevent  a  breakdown  of 
the  insulation  of  the  substation  transformers. 

The  switchboards  in  the  power  house  and  substation  are 
of  the  latest  and  he.st  design.  The  substation  has  twenty- 
one  66oo-volt  distributing  circuits,  each  provided  with  a 
motor-operated  oil  switch.  Several  of  these  circuits  are 
utilized  by  the  Cia  Docas  for  its  own  shops.  Its  machine 
shop  and  carpenter  shop,  etc.,  require  about  500  hp  and  a 
circuit  is  run  to  a  quarry  about  4  miles  distant,  where 
500  hp  is  used.  This  quarry  just  mentioned  is  the  one  from 
which  the  Cia  Docas  gets  material  for  filling  in  along  the 
quay.  At  present  there  is  a  narrow-gage  steam  railway  to 
carry  the  rock  to  the  river,  but  in  the  near  future  the  inten¬ 
tion  is  to  electrify  this  road. 

Another  feeder  is  run  along  the  quay  to  supply  energy 
for  the  electric  cranes  for  discharging  cargo  from  ships. 
The  cranes  are  at  present  hydraulically  operated,  but  this 
will  soon  he  changed  to  electric  operation.  The  street  rail¬ 
way  now  uses  about  1000  hp  for  lighting  the  city  and  for 


its  cars,  but  this  will  be  greatly  increased  since  within  a 
short  time  all  of  the  lines  will  be  electrified  and  the  old 
mule  cars  will  be  done  away  with.  At  the  present  rate  of 
progress  the  power  house  will  soon  have  a  greater  load  than 
it  can  carry.  However,  this  condition  has  been  foreseen. 
Any  one  penstock  can  supply  enough  water  to  generate 
20.000  hp,  and  if  needed  larger  generators  can  be  installed. 
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ELECTRICAL  EQUIPMENT  OF  A  GREAT 

GROUP  OF  OFFICE  BUILDINGS— VIII. 


Details  of  the  Under-Floor  Distribution  System  Em¬ 
ployed  in  the  Buildings  of  the  Prudential  | 
Insurance  Company,  Newark,  N.  J. 


THK  present  article  is  the  final  instalment  of  the 
description  of  the  electrical  generating,  distributing, 
motor  and  illuminating  installations  of  the  buildings 
of  the  Prudential  Insurance  Company  at  Newark,  N.  J. 
Besides  dealing  wdth  certain  construction  details  it  gives 
an  account  of  the  general  execution  of  the  work. 

ROUTES  FOR  THE  WIRES. 

Conduit  lines  are  provided  so  that  wires  can  be  run  from 
any  sub-junction  to  any  other  sub-junction  by  any  one  of 
several  routes,  as  convenience  may  dictate ;  thus :  ( i )  To 
the  main-fioor  junction,  to  the  main  rack,  to  some  other 
main-floor  junction,  to  the  desired  sub-junction;  (2)  by 
way  of  the  trench  conduit  to  the  sub-junction  vertically 
over  (or  under)  the  objective  sub-junction,  down  (or  up) 
the  sub-junction  riser;  (3)  to  the  main-floor  junction,  to  a 
sub-junction  vertically  over  (or  under)  the  objective  sub¬ 


in  the  line  opposite  the  desk  and  a  line  is  run  from  this  pot 
to  a  pot  with  floor  plate  under  the  desk.  Since  the  finished 
floor  runs  parallel  with  the  outer  walls,  such  extensions  re¬ 
quire  only  the  taking  up  of  two  or  more  parallel  strips, 
which,  with  a  little  care,  can  be  replaced  so  as  to  leave  no 
sign  of  having  been  disturbed. 

SPECIALLY  DESIGNED  FLOOR  CON .NECTIONS. 

The  floor  box  used  for  this  purpose  is  of  interest,  having 
been  designed  for  this  particular  work.  The  pot  is  round 
with  flat  conduit  pads  and  is  set  with  only  approximate  re¬ 
gard  to  leveling  or  to  grades.  When  the  rough  floor  is  laid 
it  is  cut  roughly  to  clear  the  pot  by  about  ^  in.  The  cast- 
iron  floor  ring  with  pot  collar  is  then  put  in  place,  its  flange 
projections  resting  on  the  rough  floor  to  which  it  is 
screwed  or  to  the  pot,  as  may  best  suit  the  case,  the  only 
care  required  being  to  see  that  the  square  floor  flange  is  set 
square  with  the  finished  floor  strakes.  The  top  is  thus  auto¬ 
matically  leveled  with  the  floor  finish.  A  cast-iron  filling 
piece  and  gasket  are  then  set  into  the  floor  ring,  over 
which  goes  a  rolled-brass  floor  plate,  the  combinetl  thick¬ 
ness  of  pot  ring,  flange,  filling  piece  and  floor  plate  being 
that  of  the  finished  floor.  The  floor  flange,  filling  piece 
and  floor  plate  are  5  in.  square,  or  just  the  width  of  two 
2.5-in.  floor  strips.  To  abandon  a  pot  or  to  "blind”  a  pot, 
the  floor  plate  and  filling  piece  are  removed  or  omitted,  a 


Fig.  77 — Method  of  Installing  Under. Floor  Distribution  System. 


junction  and,  again,  down  (or  up)  the  inter-sub-junction 
riser;  and  so  on. 

To  provide  for  connections  to  the  sub-junctions  from  the 
furniture,  the  trench  line  is  interrupted  approximately  every 
5  ft.  by  a  small  box  8  in.  square  (see  "details,”  Fig.  75), 
from  which  a  line  is  run  perpendicular  to  the  outside  wall 
to  the  central  axis  of  the  building,  where  it  is  capped  (see 
h'ig.  72).  tf  this  line  is  not  used  it  is  left  under  the  floor 
inactive  but  ready  for  future  use.  If  this  line  comes  under 
a  desk  to  which  connection  is  to  be  made,  a  pot  is  inserted 
in  this  line  under  the  desk,  a  floor  plate  is  installed  and  a 
conduit  extension  is  run  from  the  floor  plate  to  the  desk. 
If  the  desk  is  net  directly  over  the  line,  but  is  nearer  to  it 
than  any  other  under-floor  line,  then  a  blind  pot  is  inserted 


blind  cover  is  screwed  down  to  the  pot  collar,  and  two  5-in. 
pieces  of  finished  floor  are  set  side  by  side  into  the  recess 
left  and  screwed  down.  A  cut  of  this  pot  in  the  two-gang 
form  is  shown  in  Fig.  78,  and  a  section  sawed  diagonally 
through  the  floor  plate  of  a  single  pot  in  Fig.  80. 

The  general  method  of  working  this  under-floor  system 
is  shown  in  Fig.  77.  The  abandoning  cover  and  wooden 
cover  are  shown  at  the  side  of  the  open  pot  at  the  left  of 
the  cut.  In  the  floor  area  shown  in  the  cut  there  are  four 
abandoned  single  pots  and  two  abandoned  two-gang  pots, 
any  one  of  which  may  be  opened  up  and  brought  flush 
with  the  floor  in  a  few  minutes  if  desired.  Six  extensions 
have  been  run  under  the  floor  shown  since  it  was  laid,  thus 
showing  how  little  disfigurement  has  been  caused  thereby. 


A  line*  of  trench  covers  ami  trench  boxes  opened  up  is 
shown  in  Fig.  8i.  I  he  round  cover  of  the  trench  pot  for 
desk  lighting  lines  is  exposed  in  the  lowest  trap-door. 
These  lighting  lines  are  run  parallel  with  the  under-tloor 
lines  for  low  tension  and  are  fed  from  junction  outlets  on 
each  pilaster,  to  each  of  which  three  branch  circuits  are 
brought  from  the  panelboards.  Pots  for  lighting  and  low- 
tension  circuits  in  branch  under-floor  lines  are  staggered 
and  drilled  for  conduits  on  two  levels  so  that  extensions  to 
flush  pots  under  the  desks  may  cross  over  the  through 
lines.  .'\s  a  matter  of  interest  comparison  may  be  made 
with  big.  79,  which  shows  the  conduit  runs  under  floors  in 
the  old  building  before  remodeling. 


and  the  setting  of  furniture  was  done  under  the  electrical 
contract.  With  this  in  mind,  it  is  interesting  to  note  the 
remarkable  alignment  of  desk  fixtures  shown  in  Fig.  69. 

CO-OPERATION  BETWEEN  CONSULTING  ENGINEERS  AND  CON¬ 
TRACTORS. 

It  is  believed  that  a  word  is  required  in  conclusion  in  re- 


Fig.  80 — Section  Through  Single  Floor  Box. 


Fig.  78 — Two-Gang  Floor  Box, 


gard  to  the  general  execution  of  the  installation.  When 
the  engineers  were  called  upon  to  design  the  equipment 
there  was  not  available  sufficient  time  in  which  to  make  as 
complete  a  study  of  the  details  of  the  work  as  is  usually  de¬ 
sirable,  particularly  in  the  old  buildings  and  in  the  old  plant 
where  much  of  the  apparatus  that  had  to  be  removed 
could  not  be  seen.  Hence  it  was  not  possible  in  certain 
parts  of  the  work  to  do  more  than  indicate  in  a  general  way 
what  was  desired  and  tlie  results  to  be  accomplished. 


All  home  runs  for  lighting  and  low-tension  circuits  to 
panels  and  floor  junctions  are  placed  parallel  to  the  trench, 
and  they  cross  over  opposite  the  panels  and  junctions  so  as 
to  leave  the  floor  fill  generally  free  from  all  conduits  except 
the  desk  lines. 

The  wiring  on  the  desks  is  generally  run  in  conduit 
formed  up  to  fit  the  furniture,  the  desks  in  each  row  being 
nippled  together  so  that  one  set  of  floor  boxes  serves  for 
connections  to  all  desks  in  the  row.  Managers'  desks  and 


luiTeaMi 

k*tDel 


Fig.  79 — Conduit  Runs  Under  Floors  in  the  Old  Building  Before  Remodeling. 

Other  isolated  desks  have  individual  floor  boxes.  A  view  of  The  work  in  the  North  Building  additions  and  the  work 
the  underside  of  a  roll-top  manager’s  desk  is  shown  in  Fig.  of  remodeling  the  old  plant  was  awarded  to  L.  K.  Comstock 

S2.  This  example  does  not  show  the  completed  wiring,  but  &  Company.  Later  the  work  of  remodeling  the  old  main 

indicates  the  terminal  strips  for  cables  for  local  and  feeder  system  was  awarded  to  the  same  firm,  and  the  dif- 

through  lines,  and  also  the  connections  for  the  desk  lamp,  ficult  work  of  remodeling  the  risers  and  most  of  the  distrib- 

The  work  of  cutting  all  furniture  for  conduits  and  wiring  uting  system  in  the  old  buildings  was  awarded  to  Hatzel 
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&  Buehler,  which  firm  had  installed  most  o£  the  original  Prudential  real-estate  department;  Mr.  E.  G.  Lender,  chief 
equipment.  engineer,  and  Mr.  Heimbold,  chief  electrician,  contributed 

Estimates  for  the  work  included  in  the  North  Building  no  small  amount  to  the  final  results  of  a  work  extending 

additions  and  for  the  new  plant,  together  with  so  much  of  over  nearly  two  years.  Many  of  the  arrangements  used 

the  work  of  remodeling  the  old  plant  as  could  be  done  on  a  are  due  to  the  suggestions  of  these  gentlemen,  and  the  de¬ 
contract  basis,  were  taken  in  three  weeks,  and  work  was  tails  of  much  of  the  equipment  were  suggested  by  them, 

begun  at  once,  without  affording  time  to  the  contractors, 

L.  K.  Comstock  &  Company,  to  study  properly  the  require¬ 
ments  or  to  organize  their  force.  For  two  months,  there¬ 
fore,  the  consulting  engineers  gave  much  time  to  assisting 
the  contractors  in  organizing  and  superintending  the  first 
steps  in  the  installation. 

The  contractors  at  once  sent  to  Newark  a  force  who,  in 
co-operation  with  the  consulting  engineers,  began  a  detail 
study  of  the  building,  then  partly  constructed,  and  also  a 
study  of  the  details  of  the  equipment.  A  complete  set  of 
working  drawings  based  on  field  measurements  was  then 
prepared  in  which  the  fitting  together  of  this  complicated 
installation  was  shown  to  the  minutest  detail.  The  entire 
e(iuipment  was  thus  predetermined  as  to  details  in  such  a 
manner  that  its  installation  was  merely  a  matter  of  labor. 

The  same  method  was  employed  in  the  case  of  the  work 
dotie  by  Hatzel  &  Buehler,  but  the  character  of  this  work 
was,  in  general,  of  such  a  nature  as  to  preclude  any  detail 
study  in  advance.  The  results  of  the  overloaded  condition 
of  the  old  distributing  system  were  apparent,  but  the  actual 
condition  of  the  equipment  could  not  in  general  be  told,  so 
that  new  work  had  to  be  laid  out  from  time  to  time  as  the 
changes  were  made  and  often  on  the  spur  of  the  moment. 

The  work  done  in  each  day  usually  indicated  the  nature  ot 
the  next  dav's  work.  It  is  interesting  to  note  that  in  the 
course  of  the  work,  entailing  the  rearrangement  and  re¬ 
moving  of  thousands  of  connections,  nearly  all  of  which 
were  active,  the  amount  of  trouble  actually  reported  was 
negligible. 

The  installation  in  the  buildings  of  the  Prudential  Insur¬ 
ance  Company  is  an  example  of  the  difficulties  that  may  be 
overcome  by  intelligent  co-operation  on  the  part  of  the  con- 


Detail  of  Desk  Connections. 


riie  authors  express  their  deepest  obligations  to  Messrs. 
George  B.  Post  &  Sons,  the  architects,  for  their  exceptional 
willingness  to  give  all  possible  assistance  in  the  solution 
of  the  problems  that  this  installation  presented. 


AN  ATTENDANTLESS  ROTARY  SUBSTATION 


J  500-kw  rotary  converter  to  be  installed  in  the  new 

Brush  Street  substation  of  the  Detroit  Edison  Company 
will  be  of  a  unique  automatic  type,  controlled  entirely 
through  alternating-current  feeders  from  Substation  I, 
at  Elizabeth  Street,  near  Woodward  Avenue,  a 

T"  Except  for  a  daily  inspection,  no  attendant  will  be 

employed  at  the  new  automatic  substation,  all  operations 
I  i  of  starting,  closing  the  field  circuit,  direct-current  switches, 

A  etc.,  being  accomplished  by  the  operator  at  Station  I.  Here 

A'*'  ^  located  the  starting  compensators  for  the  distant 

rotary.  Throwing  the  handle  to  the  starting  position  will 
~ <leliver  reduced  potential  over  the  4600-volt  feeders,  caus- 
iiiSSI  I  converter  to  accelerate.  When  the  proper  speed  is 

^  f  reached  a  centrifugal  device  will  close  the  field  switch. 

..  y  /'  which  operation  will  be  reported  back  to  the  attendant  by 

reduction  in  current  shown  by  his  ammeters  as  the 
V*.  ^  rotary  fails  into  step.  The  starting  compensator  can  then 

be  thrown  into  full  running  position.  A  differential-pres- 
sure  relay  arranged  between  the  direct-current  side  of 
Fig.  81 — Trap  Doors  to  Pull  Boxes  In  Under-Floor  Distribution,  the  converter  and  the  bus  system  will  control  the  main 

direct-current  switch,  closing  this  as  soon  as  the  converter 
pressure  rises  to  that  of  the  system,  regardless  of  what 
the  latter  may  be  at  the  time.  The  load  on  the  converter 
can  then  be  adjusted  to  the  value  desired.  Mr.  Alex.  Dow, 
general  manager  of  the  company,  suggested  the  feasibility 
of  this  application.  The  machine  is  now  being  constructed 
at  Schenectady,  N.  Y..  and  will  be  in  operation  by  May  i. 


tractors  with  those  responsible  for  the  design  of  the  equip¬ 
ment.  There  is  no  doubt  that  the  success  of  the  installa¬ 
tion  and  its  smooth  operation  are  largely  due  to  such  co¬ 
operation  not  only  by  the  electrical  contractors  bat  also  by 
the  several  manufacturers  whose  apparatus  was  employed. 
Furthermore,  the  assistance  of  Mr.  Tysilio  Thomas,  of  the 
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THE  THICKNESS  OF  INSULATION  ON  WIRES 
AND  CABLES. 


Determination  of  the  Relation  Between  Diameter  of 
Wire  and  Thickness  of  Insulation  for  Constant 
Resistance  and  Breakdown  Strength. 


By  J.  H.  Lendi. 


IN  an  article  in  the  Electrical  World  Nov.  25,  1911,  on  the 
thickness  of  electric  and  thermal  insulation  there  ap¬ 
peared  arguments  and  conclusions  that  are  so  at 
variance  with  physical  principles  and  practical  cable  con¬ 
struction  that  it  is  evident  that  the  writer  thereof  did  not 
take  to  heart  his  own  admonition  to  make  correct  calcula¬ 
tions,  “as  the  conditions  may  be  deceptive.”  The  following 
is  written  with  a  view  of  correcting  this  article  and  its 
erroneous  conclusions: 

The  thickness  of  insulation  on  a  wire  or  cable  is  elec¬ 
trically  subject  to  two  considerations,  the  insulation  re¬ 
sistance  and  the  breakdown  strength.  These  are  quite  in¬ 
dependent  of  one  another  in  their  physical  origin  in  that 
one  is  associated  with  the  specific  resistance  and  the  other 
with  the  dielectric  constant,  or  inductivity.  That  is,  the 
cable  may  fail  initially  owing  to  its  low  insulation  resistance 
or  to  a  low  dielectric  strength,  and  either  may  be  high  or 
low  independent  of  the  other.  Both  insulation  resistance 
and  breakdown  strength  are  subject  to  the  geometric  dis¬ 
position  of  the  insulating  material  with  regard  to  the  stress 
imposed,  quite  analogous  to  a  beam  subject  to  shear  and 
bending. 

A  lead-covered  cylindrical  cable  offers  an  ideal  case  for 
the  study  of  these  geometric  relations.  It  is  indeed  very 
rare  that  a  di.scussion  of  apparatus  in  practice  lends  itself 
so  ideally  to  analysis.  Consider  a  lead-covered  cable  the 
conductor  of  which  has  the  diameter  2  r,  insulation  thick¬ 
ness  a,  inductivity  K  and  specific  resistance  <r. 

Let  R  =  insulation  resistance  between  wire  and  lead 
sheath  per  unit  length  of  cable 
'Ihen 


R 


r  -f-  a 
r 


Assume  now  another  diameter  of  conductor,  say,  2 1\. 
d'hen,  in  order  to  keep  R  the  same  as  before,  </,  must  be 
such  as  to  make 

4-  u,  _  r  +  a 


r 


a.  a 

or  —  =  — 

r,  r 

I'hat  is.  for  a  given  insulating  material  and  given  insu¬ 
lation  resistance,  the  thickness  of  insulation  is  proportional 
to  the  diameter  of  the  conductor. 

If  the  above  equation  for  R  be  used  to  calculate  a  for 
one-half  a  chosen  insulation  resistance  of  the  given  case 
where  r  =  i,  a  =  4.  it  will  be  found  that  the  thickness  of 
insulation  is  only  33  per  cent  of  its  former  value.  In  other 
words,  one-half  of  the  insulation  resistance  is  furnished 
by  the  33  per  cent  of  the  insulation  thickness  nearest  the 
wire  in  this  particular  case.  That  is.  the  effectiveness  of 
insulating  material  decreases  as  it  recedes  from  the  con¬ 
ductor.  (This  proportion  of  effectiveness  is  not  the  same 
for  all  values  of  r.) 

It  is  apparent,  then,  that  if  a  series  of  conductors  of 
varying  diameters  are  designed  to  have  insulation  thick¬ 
nesses  in  proportion  to  their  respective  diameters,  and  if 
any  one  of  them  is  sufficiently  insulated  for  a  given  con¬ 
dition  under  which  it  is  worked,  all  the  others  will  be 
equallx  sufficient  for  their  work  under  similar  conditions. 

Therefore,  if  it  is  permissible  to  trim  down  the  insulation 
of  the  larger  conductor  below  what  the  rule  calls  for,  it 


will  be  equally  permissible  to  trim  down  the  smaller  wires 
proportionately  and  the  law  still  holds. 

Consider  now  the  breakdown  strength.  Taking  the  same 
cable  as  before,  one  may  consider  the  conductor  separated 
from  the  lead  sheath  with  insulating  material  as  a  con¬ 
denser,  the  capacity  of  which  is  (in  the  case  of  concentric 
cylinders)  : 

- 

2  loge  r  -f  « 

r 

per  unit  length  of  cable. 

if  now  V  is  the  potential  difference  between  wire  ami 
sheath,  Q  the  quantity'  of  electricity  per  unit  length  of 
cable,  then 

Q  =  CV 
or 

y  =  ^  loge  ^  ^  °  ^  ('■  +  «)—  loge  rj. 

It  will  be  observed  that  this  is  the  definite  integral  of 
2  Q  .  . 

—  dp  between  the  limits  r  and  (r-t-a),  where  p  is  the 
R  9 

radius  vector  of  any  point  within  the  insulation. 

In  other  words, 

•[y  ^  2j) 

dp  K  p 

=  electric  intensity  or  potential  difference  per  unit  of  p  at 
any  point  in  the  insulation. 

The  equation  above  for  V  simply  confirms  the  properties 
shown  before  with  reference  to  the  insulation  resistance. 
The  only  difference  is  that  in  the  present  case  these  proji- 
erties  are  expressed  in  terms  of  the  potential  difference. 


Fig.  1 — Representation  of  Symbols. 


quantity  of  electricity  and  the  inductivity.  Ihat  is.  in 
the  present  case  one  would  say  that  one-half  of  the  stress 
due  to  potential  difference  is  taken  by  the  33  per  cent  of 
the  insulation  thickness  nearest  the  conductor  (for  the 
same  values  of  (r)  and  (a)  as  given  in  the  previous  ca.se j. 

Taking  now  the  equation  for  electric  intensity,  or  the 
potential  gradient, 

‘  dp  /c p ’ 

it  will  be  noted  that  /,  or  the  volts  per  centimeter  (or  what¬ 
ever  units  are  chosen)  for  any  point,  vary  inversely  as  the 
distance  of  that  point  from  the  center  of  the  wire.  There¬ 
fore,  the  film  of  insulation  immediately  in  contact  with 
the  conductor  is  subject  to  a  greater  potential  gradient 
than  any  other.  It  will  be  noticed  that  the  potential 
gradient  varies  inversely  as  the  distance  from  the  center 
only  w'hen  Q  is  constant,  which  is  the  case  for  a  given 
diameter  of  conductor  and  given  insulation  thickness. 
Therefore,  in  general,  expressing  Q  in  terms  of  I'  and  C : 


f  = 


9  loge 


r  a 
r 


V,  for  any  point  in  the  insulation,  or 
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'■loge 


r  a 


V, 


r 

at  the  surface  of  the  conductor,  for  any  conductor  and 
thickness  of  insulation. 

Now,  obviously  if  (r  +  a)  is  constant  and  r  becomes 
smaller,  /,  becomes  larger  until  finally  a  value  is  reached 
where  the  film  of  insulation  adjacent  to  the  conductor  will 
no  longer  offer  a  resistance  against  breakdown.  One  must 
therefore  design  the  thickness  of  insulation  such  as  to 
make  /,  below  the  breakdown  value  of  the  material,  and 
to  be  consistent,  a  series  of  conductors  should  have  their 
insulation  thicknesses  such  as  to  give  the  same  value  of  /,. 
That  is, 


V 


r 


log, 


r  a 


=  A,  a.  constant. 


or 


I 


), 


where  A  is  the  highest  permissible  value  of  for  the  mate¬ 
rial.  This  shows  that  the  insulation  thickness  is  far  from 
proportional  to  the  impressed  voltage  and  also  the  more 
striking  fact  that  it  is  not  proportional  to  the  breakdown 
strength  of  the  insulating  material.  In  fact,  for  the  values 
Aj  and  A^  oi  A  and  a  given  value  of  C  and  r,  and  the  same 
inductivity,  the  insulation  thicknesses  are  connected  with 
the  breakdown  strengths  by  the  equation ; 

loge  (I,  ^  A^ 
loge  a,  A^ 

A  study  of  the  curves  for  constant  breakdown  values 
given  above  shows  further  that  a  disproportionately  greater 
thicknesses  of  insulating  material  of  a  poorer  kind  is  re¬ 
quired  on  the  smaller  wires  than  on  the  larger  ones. 

I'urtherniore,  a  series  of  cables  designed  for  high  poten¬ 
tials  against  breakdown  require  a  thicker  insulation  on  the 
smaller  wires,  and  therefore,  if  the  largest  cable  of  the 
series  is  amply  insulated  as  regards  insulation  resistance, 
then  will  all  smaller  ones  be  more  than  sufficient  for  this 
purpose.  On  the  other  hand,  if  the  potential  at  which  the 
cables  are  to  work  is  so  low  that  the  electric  intensity  at 


the  surface  of  the  wire  is  far  below  the  breakdown  strength 
of  the  medium,  then  the  insulation  thickness  would  be  de¬ 
signed  more  with  regard  to  the  equation  for  insulation 
resistance. 

The  conclusions  in  the  article  referred  to  are,  therefore, 
erroneous,  particularly  as  regards  the  comment  that:  “For 


high  voltages  it  would  seem  that  the  thickness  of  insulation 
for  large  wires  would  be  governed  more  by  the  breakdown 
test  than  by  the  insulation  resistance,  and  in  that  case  the 
thickness  of  insulation  would  again  be  equal  for  large  and 
small  wires  for  the  same  voltage  as  in  Fig.  3.“ 

The  fallacy  of  this  can  be  shown  more  explicitly  by 
calculating  the  potential  gradient  for  a  constant  outside 
diameter. 

So  long  as  the  outside  diameter  of  the  cable  is  propor¬ 
tional  to  the  diameter  of  the  wire,  Q  is  constant  because 
the  capacity  remains  constant,  but  for  constant  outside 
diameter  Q  is  a  function  of  (r-f-o), 

Kr  r  loge 

r 

or  the  electric  intensity  becomes  indefinitely  large  as  r 
approaches  (r a)  and  therefore  the  larger  wires  are  elec¬ 
trostatically  weaker  than  the  smaller  ones. 

'I'here  seems,  therefore,  to  be  a  limit  in  the  voltage  that 
may  be  impressed  on  a  cable,  whatever  its  thickness  of 
insulation,  when  it  is  constructed  of  a  homogeneous  insula¬ 
tion.  Fortunately,  however,  there  is  a  device  by  which 
this  limit  is  removed  indefinitely,  theoretically  at  least,  and 
that  is  by  grading  the  cable. 

Referring  again  to  the  formula  for  electric  intensity,  it 
will  be  noticed  that  if  K  p  is  kept  constant  together  with 
the  dielectric  strength  of  the  material  the  electric  intensity 
will  be  constant  and  in  that  case  the  breakdown  strength 
would  be  in  proportion  to  the  thickness  of  insulation. 
.\nd,  again,  every  layer  of  insulation  has  then  an  insulation 
resistance  independent  'of  its  distance  from  the  center  of 
the  wire  if  the  value  of  is  the  same  throughout  the  thick¬ 
ness.  In  such  a  cable  it  is  permissible  to  specify  a  thickness 
of  insulation  proportional  to  the  impressed  voltage  inde¬ 
pendent  of  whether  the  wire  is  large  or  small. 

This  method  of  making  a  cable  is  carried  out  nearly 
enough  for  practical  purposes’  by  substituting  for  the 
homogeneous  insulating  material  a  lamellar  one  in  which 
the  various  layers  have  a  decreasing  inductivity  but  are  of 
the  same  insulation  and  breakdown  constants  throughout 
the  mass. 

A  second  method  of  grading  can  be  determined  from  the 
equation  of  insulation  resistance  given  above. 

Differentiating  with  respect  to  p,  then 

HR  I 

dp  2  Tt  p  ' 

That  is,  the  insulation  resistance  afforded  by  different 
cylindrical  elements  varies  inversely  as  their  radial  dis¬ 
tance.  Or,  in  other  words,  is  the  resistance  gradient. 

d  p 

.  (i 

It  will  be  noticed  that  if —  is  made  constant  and  then  — 

?  d  p 

is  constant,  and  therefore  if  the  specific  resistance  of  the 
insulating  material  becomes  larger  with  the  radius,  then 
every  cylindrical  element  will  contribute  equally  to  the 
resistance. 

In  a  homogeneously  insulated  cable  the  leakage  current 
may  be  determined  from 

R  K<t  ' 

In  such  a  cable,  then,  the  energy  loss  is  constant  for 
various  sizes  of  comluctor,  it  being  assumed,  of  course, 
that  the  insulation  thickness  is  proportional  to  the  diameter 
of  conductors. 

The  effect  of  the  flow  of  current  across  the  insulation  is 
to  heat  the  insulation,  and,  since  the  greatest  effective  re¬ 
sistance  is  adjacent  to  the  conductor,  the  greatest  effect 
due  to  heat  will  be  felt  on  that  part  of  the  insulation  doing 
most  good  in  the  way  of  insulation ;  furthermore,  the 

’See  O’Gorman,  Journal  Inst.  Elec.  Eng.,  Vol.  XXX,  p.  601,  1901. 
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smaller  the  wire  the  greater  will  be  the  current  density  in 
tl»is  region,  or  a  smaller  wire  is  influenced  to  a  greater 
extent  than  a  larger  one,  owing  to  this  cause.  The  remedy 
is  simply  to  add  insulation  to  the  smaller  ones,  however 
inefficient  this  plan  may  be,  and  the  result  is  that  all  wires 
will  then  have  their  diameters  over  the  insulation  more 
nearly  equal  than  before.  The  degree  of  equality  depends 
on  the  physical  properties  of  the  insulation  as  regards  its 
thermal  conductivity,  etc. 

J  his  latter  argument  while  apparently  partially  verifying 
h'ig.  3  of  the  article  referred  to  really  contradicts  it,  inas¬ 
much  as  the  outside  diameters  in  the  figure  were  made 
equal  by  cutting  down  the  thickness  of  insulation  on  the 
larger  wires  on  the  ground  of  economy,  while  the  true 
theory  and  practice  require  that  they  be  made  more  nearly 
eijual  by  adding  insulation  to  the  smaller  ones,  therefore 
destroying  the  author’s  grounds  for  changing  the  insula¬ 
tion  thickness  at  all  from  that  called  for  by  the  equation: 


To  design  the  insulation  of  an  electric  cable  against 
energy  loss  is,  of  course,  ridiculous,  inasmuch  as  the  cable 
is  destroyed  by  other  causes  long  before  it  has  become 
necessary  to  add  to  the  generator  equipment  on  account 
of  line  leakage.  To  design  an  electric  cable  in  accordance 
with  what  is  found  to  be  economical  in  a  heat  cable  is 
illogical.  With  the  heat  cable,  or  thermally  insulated  steam 
pipe,  a  different  condition  is  involved,  in  that  the  loss  of 
energy  is  the  reason  for  insulation.  A  very  pretty  parallel 
case  of  the  electric  cable  is  afforded  by  the  modern  high- 
power  gun,  where  the  stresses  have  become  so  high  that 
it  was  necessary  not  to  add  thickness  to  the  walls  but  to 
construct  the  walls  of  a  series  of  cylinders  shrunk  over  one 
another.  That  is,  the  walls  are  actually  strengthened  by 
giving  the  outer  cylinders  an  initial  stress,  in  a  manner 
exactly  parallel  to  the  first  method  of  grading  a  cable. 

It  may  be  added  that  cables  have  been  graded  accidentally 
and  otherwise  for  a  long  time;  even  before  the  theoretical 
importance  of  grading  was  recognized  in  practice. 


ANGLO-BELGIAN  SUBMARINE  TELEPHONE  CABLE 
WITH  PUPIN  LOADING  COILS. 


EMKOI.DKXEI)  by  the  success  of  the  Anglo-French 
submarine  telephone  cable  laid  early  last  year,  and 
which  was  the  first  submarine  cable  fitted  with 
“loading"  coils,  the  British  Post  Office  has  laid  a  cable 
between  England  and  Belgium  in  which  use  is  again  made 
of  such  coils. 

The  cable  between  England  and  France,  which  has  a 
length  of  21  nauts  (a  naut  being  equivalent  to  1.153  miles), 
is  a  four-core  cable,  with  conductors  weighing  160  lb.  to 
the  mile,  insulated  with  300  lb.  per  mile  of  gutta-percha. 
The  resistance  of  the  conductors  per  loop  mile  is  12.5  ohms, 
and  the  wire-to-wire  capacity  is  0.12  mf.  The  inductance 
coils,  each  of  slightly  less  than  6  ohms  resistance,  with 
an  inductance  of  o.i  henry  at  750  cycles  per  second,  are 
placed  at  i-naut  intervals.  The  actual  attenuation  con¬ 
stant  of  the  cable  is  0.140  per  mile,  while  the  cable  with 
its  inductance  coils  has  an  attenuation  constant  of  0.045 
per  mile.  .-Xs  the  cable  and  coils  were  designed  for  an 
attenuation  constant  of-  0.0147  after  preliminary  experi¬ 
ments  had  been  made,  the  closeness  of  this  figure  is  ex¬ 
tremely  satisfactory. 

The  tests  of  this  cable  have  shown  that  it  has  a  “stand¬ 
ard-cable"  equivalent  of  3.28  miles,  which  is  slightly  bet¬ 
ter  than  the  figure  guaranteed  by  the  makers,  Messrs. 
Siemens  Brothers  &  Company.  Without  loading  coils,  a 
mile  of  the  same  cable  has  a  “standard-cable"  equivalent 
length  of  0.435  niile,  and,  therefore,  the  actual  gain  due 


to  the  addition  of  loading  coils  is  equivalent,  in  its  effect 
on  the  speech  transmitted,  to  reducing  the  length  of  the 
cable  by  70  per  cent.  The  coils  increase  the  diameter  of 
the  gutta-percha  core  from  about  i  in.  to  3  in.  gutta¬ 
percha  cone  is  inserted  at  each  end  as  packing,  and  gutta¬ 
percha  sheet  is  wrapped  round  them  and  jointed  to  the 
gutta-percha  of  the  core  at  each  end.  Messrs.  Siemens 
Brothers’  patent  for  loading  coils  provided  for  inserting. 

I  naut  apart,  a  series  of  four  coils,  one  after  the  other, 
but  an  alteration  has  been  made  in  this,  and  two  double 
coils  are  employed.  Each  double  coil  consists  of  two  wind¬ 
ings  on  the  same  iron  core,  and  one  winding  is  connected  in 
series  with  each  conductor.  This  has  an  advantage  over 
four  distinct  coils,  as  the  iron  core  experiences  an  aging 
effect  which  affects  its  permeability  and  may  not  be  pre¬ 
cisely  the  same  in  two  cores.  If  separate  coils  on  separate 
iron  cores  were  used  for  the  outgoing  and  return  circuit, 
the  gradual  change  in  permeability  might  disturb  the  even 
balance  of  the  circuit,  but  by  winding  them  on  the  same 
core  the  variations  are  automatically  compensated.  Be¬ 
tween  the  silk-covered  wire  of  the  coils  and  the  gutta¬ 
percha  sheet  there  is  a  sheet  of  metal  foil ;  this  was  found 
to  be  a  necessary  precaution  in  the  construction  of  the 
cable,  and  has  been  patented.  An  annular  rubber  distance- 
piece  is  inserted  between  the  two  sets  of  coils  to  give 
greater  flexibility. 

The  method  of  armoring  is  very  ingenious.  .\t  about 
30  ft.  before  the  position  of  the  coils  is  reached  the  strand¬ 
ing  machine  is  stopped  and  a  second  armoring  is  started 
on  the  top  of  the  other  one.  When  the  bulge  in  the  cable 
is  reached  the  wires  of  the  second  armoring,  which,  of 
course,  is  given  the  same  lay  as  the  first,  automatically 
place  themselves  between  the  other  wires,  so  that  the  part 
of  the  cable  with  the  increased  diameter  is  covered  with  a 
single  layer  of  the  armoring  wires,  and  at  about  30  ft.  on 
the  other  side  of  the  coils  the  additional  wires  are  cut  and 
bound  up  as  before. 

An  important  difference  between  the  new  Anglo-Belgian 
and  the  Anglo-French  cable  was  that  in  the  latter  the  at¬ 
tenuation  constant  was  specified  not  to  exceed  a  certain 
definite  value.  The  main  reason  for  this  was  that  if  it 
had  been  discovered  after  the  cable  had  been  laid  that  the 
coils  introduced  effects  not  foreseen  they  could  easily  have 
been  cut  out  at  a  small  cost,  and  the  cable  used  in  the  ordi¬ 
nary  course  for  telephone  purposes.  The  results  with  the 
use  of  the  coils,  however,  have  been  so  satisfactory  that 
in  designing  the  Anglo-Belgian  cable  it  was  decided  that 
full  account  should  be  taken  of  the  effect  of  the  loading 
coils,  and  that  the  cable  should  be  constructed  throughout 
in  accordance  with  the  modern  theory  of  telephonic  com¬ 
munication.  The  conductors  are  of  the  same  size,  namely. 
160  lb.  per  naut,  but  instead  of  the  dieletric  weighing  300 
lb.  per  naut,  it  weighs  only  150  lb.  A  special  gutta-percha 
is  used  with  a  particularly  small  leakance.  The  ratio  S/K 
has  been  reduced  from  120  in  the  Anglo-French  cable  to 
12  in  the  Anglo-Belgian  cable. 

In  addition  to  this  advance  in  cable  construction  there 
is  further  progress  by  the  fact  that  instead  of  the  two 
circuits  in  the  cable  being  used  merely  for  two  conversa¬ 
tions,  they  will  be  able  to  be  used  for  three  simultaneous 
conversations  by  the  use  of  what  was  formerly  somewhat 
incorrectly  called  “duplexing"  and  is  now  usually  termed 
“phantoming."  The  wires  of  each  circuit  are  bridged  by 
repeating  coils,  the  center  of  each  of  which  is  connected 
to  form  the  third  circuit,  so  that  the  two  wires  of  each  of 
the  “side  circuits”  are  used  in  parallel  for  the  “phantom" 
circuit,  as  has  frequently  been  done  in  the  case  of  long¬ 
distance  land  lines.  To  enable  this  to  be  possible  in  the 
case  of  a  loaded  circuit,  however,  it  is  necessary  to  insert 
an  additional  series  of  loading  coils  in  each  circuit.  The 
two  windings  in  the  loading  coil  of  the  side  circuits  are. 
of  course,  placed,  as  in  the  Anglo-French  cable,  on  one 
core,  and  are  so  arranged  that  the  inductive  actions  of  the 
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two  windings  assist  one  another.  When  the  two  conduc¬ 
tors  are  used  in  parallel  on  the  phantom  circuit,  these  two 
windings,  therefore,  neutralize  one  another,  and  another 
coil  is  necessary  with  a  pair  of  windings  wound  both  in  the 

CONSTANTS  OF  ANC.LO-I?F.L(;iAN  CABLE. 


Resistance  per  naut  of  conductor  without  coils .  14.2  ohms  at  15°  C. 

Capacity  per  naut  (wire-to-wire)  without  coils.  .  . . I  0.157  mf. 

Capacity  per  naut  of  phantom  circuit  without  coils.  .  .  .1  0.314  mf. 

S/K  at  800  cycles  per  second  and  15  def?.  C.  (S  = 
leakance  in  micro-ohms,  K  =  wire-to-wire  capacity)  .12 

Inductance  of  the  coils  for  the  transformer  circuit . 1  0.1  henry. 

Resistance  of  the  inductive  and  non-inductive  coils  ini 

the  transformer  circuit. . . !  6.6  ohms. 

Effective  impedance  of  the  inductive  and  non-induc-| 
tive  coils  of  the  transformer  circuit  at  800  cyclesi 
with  1  milliampere  at  1 5  deg.  C . j  ' '  •  ^  ohms. 

Inductance  of  the  coils  in  the  phantom  circuit . 1  0.05  henry. 

Resistance  of  all  coils  in  the  phantom  circuit .  3.3  ohms. 

Effective  imv)edance  of  all  the  coils  in  the  phantom 

circuit  at  800  cycles  with  1  milliampere  at  1 5  deg.  C.  !  4.6  ohms. 

Capacity  of  the  coils  in  the  transformer  circuit ,.......!  0 . 004  mf . 

Additional  capacity  of  the  coils  in  the  phantom  circuit, I 

less  than . . .  .  .  .1  0 . 0001  mf. 


FOR  50  NAUTICAL  .MILES  (MEASURED): 


2?r/= 

3.000 

i  4,000 

5,000 

6,000 

7.000 

Transformer  circuit. . .  . 

0.863 

j  0.872 

0.893 

0.920 

0.977 

1  0.877 

L_.  .. 

0.904 

1 

0.928 

same  direction,  instead  of  in  contrary  directions,  so  that 
they  act  as  an  inductance  coil  when  the  two  wires  are  used 
in  parallel  for  the  phantom  circuit  hut  the  inductances  op¬ 
pose  one  another  when  the  two  conductors  are  used  in  the 
ordinary  way. 

The  total  length  of  the  cable  is  47.1^92  nauts,  and  each 
wire  has  a  length  of  48,366  nauts.  The  table  shows  the 
other  constants  of  the  cable. 

On  testing  the  cable  after  laying  the  speaking  properties 
were  equivalent  to  7.5  miles  of  “standard”  cable.  This 
test  may  be  considered  fairly  accurate,  as  10  miles  of 
"standard”  cable  was  added  at  each  end  to  eliminate  termi¬ 
nal  losses.  Standard  cable  is  that  having  a  wire-to-wire 
capacity  for  each  pair  of  wires  of  0.054  mf.  per  statute 
mile,  a  loop  resistance  of  88  ohms  per  statute  mile,  and  an 
average  insulation  resistance  wire-to-wire  of  not  less  than 
200  megohms  per  statute  mile. 

The  actual  construction  of  the  cable  and  the  method  of 
inserting  the  armoring  and  loading  coils  follow  exactly 
those  employed  in  the  Anglo-French  cable.  Loading  coils 
are  inserted  i  naut  apart,  and  the  additional  loading  coil 
for  the  "phantom”  circuit  is  inserted  at  the  same  place.  In 
construction  this  additional  loading  coil  is  similar  to  the 
others,  except  that  one  of  the  windings  is  reversed,  and 
it  merely  increases  the  length  of  the  bulge  by  8  in.  In 
spite  of  the  smaller  amount  of  dielectric,  the  total  diam¬ 
eter  of  the  cable  is  the  same,  and  the  same  number  and 
size  of  armoring  wires  are  employed,  the  difference  in  di¬ 
ameter  being  made  up  by  the  additional  jute  under  the 
armoring.  Teredo  tape  is  employed,  as  in  all  channel  sub¬ 
marine  cables  nowadays. 

A  very  interesting  point,  which  was  rather  welcomed  by 
the  Post  Office  engineers  than  otherwise,  was  that  after 
laying  a  fault  was  observed.  This  was  localized  and  was 
found  to  be  an  ordinary  jointer’s  fault  between  the  coils 
and  the  core  close  to  the  St.  Margaret’s  end.  This  af¬ 
forded  the  Post  Office  engineers  an  opportunity  of  ascer¬ 
taining  whether  it  was  as  easy  to  repair  a  cable  of  this 
character  as  an  ordinary  submarine  cable.  The  cable  was 
lifted  at  the  fault,  and  no  difficulty  at  all  was  found  in 
effecting  the  repair  in  the  ordinary  way,  after  which  the 
cable  was  tested  and  found  to  be  perfect.  The  fault  was 
localized  by  an  ordinary  Varley  loop  test.  The  landing 
places  of  the  cable  are  St.  Margaret’s,  England,  and  La 
Panne,  Belgium. 


A  FORM  OF  VARIABLE  CONDENSER  FOR 
WIRELESS. 

By  John  M.  Blake. 

A  very  serviceable  variable  condenser  can  be  made  by 
combining  a  number  of  fixed  condensers  which  are  graded 
in  an  ascending  geometric  series.  It  is  essential  that  each 
step  in  the  series  should  add  the  steps  that  have  gone  be¬ 
fore;  otherwise,  the  condenser  would  have  much  too  sud¬ 
den  changes  of  capacity. 

Phis  form  of  condenser  gives  us  a  command  in  tuning 
which  the  rotary  form  of  condenser  does  not  fully  meet, 
for  the  reason  that  after  a  satisfactory  beginning  has  been 
made  in  adding  capacity  in  the  first  part  of  the  rotation  the 
rest  of  the  motion  up  to  a  half  circle  adds  very  little  to  the 
increase.  The  last  quarter  of  a  turn  only  doubles  the 
capacity.  With  this  system  of  fixed  condensers  the  ratio 
of  increase  is  constant,  and  each  step  is  equally  effective. 
Besides  this,  the  capacity  can  be  made  quite  large  with 
very  little  weight  as  compared  with  the  ordinary  rotary 
plate  form.  The  trial  condenser  actually  made  had  a  ratio 
of  3  to  4  increase,  or  33  per  cent. 

The  members  were  built  up  of  measured  areas  of  thin 
metal  and  foil,  separated  by  freshly  dipped  sheets  of 
paraffine  paper.  They  would  necessarily  vary  from  the 
standard  on  account  of  accidental  variation  in  distance  of 
separation.  Besides  this,  a  serious  error  was  made  by  not 
noting  that  a  rolled  condenser  acts  on  both  sides,  while  a 
folded  or  convoluted  one  has  much  less  of  the  surface 
active.  Notwithstanding  these  drawbacks,  the  result  was 
very  satisfactory,  and  the"  general  working  was  excellent. 
The  changes  of  capacity  were  not  sufficiently  sudden  to  be 
much  noticed. 

riie  series  started  with  an  active  area  of  0.6  sq.  in.  and 
increased  about  300  times  in  twenty-one  steps.  An  extra 
step  was  reserved  for  a  short-circuit.  The  first  member 
was  a  strip  of  brass  0.3  in.  wide  and  i  in.  long.  This  was 
made  active  on  both  sides.  This  first  member  represents  the 
sum  of  the  series  of  smaller  areas  which,  let  it  be  imagined, 
have  gone  before,  but  which  have  not  been  developed.  The 
next  member,  which  gave  an  increase  of  one-third  by  its 
addition  to  the  first,  was  o.i  in.  wide  and  l  in.  in  length. 
Several  of  these  small  members,  properly  insulated,  were 
placed  between  a  folded  brass  sheet.  This  made  them  more 
compact  and  manageable.  The  remaining  condensers  were 
built  up  singly  of  tinfoil. 

The  series  following  deviates  a  little  from  the  standard 
in  order  to  make  it  more  simple  and  to  avoid  fractions: 
0.3:  0.1:  0.1;  0.2;  0.2;  0.3;  0.4;  0.6;  0.8;  i;  i;  2:  2;  3: 
4;  6;  8:  10;  10;  20;  20.  While  this  series  will  give  practical 
results  for  a  home-made  condenser,  it  is  probable  that  some¬ 
thing  more  perfect  would  be  expected  from  an  instrument 
maker.  It  would  seem  that  an  ideal  construction  could  be 
had  by  using  a  25  per  cent  increase  series,  with  each  mem¬ 
ber  approximately  adjusted  for  capacity.  This  should 
secure  an  even  flow.  This  series  would  have  the  advantage 
that  ten  steps  would  represent  ten  times  increase,  the  tenth 
•  root  of  ten  being  very  nearly  five-fourths. 

The  commutator  used  consisted  of  a  row  of  springs  or 
pins  arranged  in  a  little  less  than  a  half  circle  of  i-in. 
tadius.  These  pins  rubbed  on  a  half-circular  brass  plate 
mounted  on  a  short  cylinder  of  wood.  A  pointer  on  top  of 
the  box  rotated  this  cylinder  upon  a  central  peg.  The  details 
of  connecting  and  arranging  the  condensers  about  the  com¬ 
mutator  and  of  packing  all  in  the  containing  box  need  not 
be  gone  into.  It  is  important  to  add  a  short-circuit  step  at 
the  top  of  the  scale.  Puncture  by  atmospheric  discharges 
would  probably  be  m  the  main  prevented  by  bridging  with 
a  short  spark-gap.  The  pressure  of  the  springs  in  the 
switch  can  be  so  adjusted  that  the  movement  of  the  pointer 
at  3-in.  leverage  is  .smooth  and  easy.  This  feature,  together 
with  the  sustained  rapid  change  of  capacity,  will  be  found 
to  invite  a  free  use  of  this  variable  condenser  while  tuning. 
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Central  Station 

Management,  Policies  and  Commercial  Methods 


WELCOMING  SERVICE  CRITICISMS  AT  BOSTON. 


Ill  connection  witli  a  reduction  in  the  retail  price  of  elec¬ 
trical  energy  froni  ii  cents  to  lo  cents  per  kw-hr.  on 
March  i.  the  Edison  Electric  Illuminating  Company  of 
Boston  sent  a  letter  to  each  of  its  45,000  customers  calling 
attention  to  the  drop  of  nearly  10  per  cent  in  rate  and  asking 
for  criticisms  of  the  I'Ldison  service,  suggestions  as  to  better¬ 
ment  and  comments  upon  the  relations  of  representatives  of 
the  company  with  the  public.  A  stamped,  addressed  en¬ 
velope  was  inclosed  in  each  instance.  To  March  5  a  total 
of  4668  replies  had  been  received,  and  of  these  4573  ex¬ 
pressed  themselves  as  absolutely  satisfied  with  the  service, 
the  remainder  calling  attention  to  various  features  of  the 
lamp-renewal  system,  voltage  regulation  and  other  points 
which  appeared  susceptible  to  improvement.  The  company 
has  printed  the  letter,  with  a  general  analysis  of  the  returns 
received,  in  its  press  advertisements. 


REDUCTION  OF  CENTRAL-STATION  FIRE  HAZARD. 

riie  Denver  Gas  &  Electric  Eight  Company  has  been  im¬ 
proving  its  West  Side  plant  from  the  standpoint  of  fire 
liazard,  in  connection  with  the  recent  adoption  of  mercury- 
arc  rectifiers  to  replace  Brush  arc  machines.  All  wood 
floor  has  been  replaced  by  concrete  carried  between  steel 
1 -beams,  metal  lockers  and  self-closing  metal  waste  cans 
have  been  installed,  and  sand  pails  and  chemical  fire  ex¬ 
tinguishers  have  been  distributed.  These  recent  reductions 
in  fire  hazard  have  resulted  in  lowering  the  company’s 
insurance  premiums  by  about  $300  per  year.  Within  the 
last  two  years  this  company  has  decreased  its  fire  hazards 
and  insurance  costs  on  central  stations  by  50  per  cent. 
During  1912  improvements  are  contemplated  which  will 
effect  a  further  insurance  saving  of  at  least  $500.  Changes 
and  additions  to  the  plants  are  uniformly  submitted  to  the 
enginaer  of  the  Rocky  Mountain  Fire  Underwriters'  .\sso- 
ciation,  an<l  the  increase  of  hazards  is  thus  frequently 
avoided. 


ABOLISHING  MINIMUM  CHARGE. 


Several  years  ago  the  Commonwealth  Edison  Company  of 
Chicago  abolished  the  rendering  of  minimum  monthly  bills 
to  residence  customers,  charging  only  its  regular  rate  for 
the  number  of  kilowatt-hours  actually  consumed  and  billing 
for  this  amount.  Experience  with  this  arrangement  has 
shown  that  35,000,  or  approximately  one-fourth  of  the  com¬ 
pany’s  total  number  of  consumers,  use  less  than  $i  worth 
of  electricity  during  the  summer  months.  Many  of  these, 
however,  use  much  more  than  the  former  minimum  charge 
in  winter,  although  it  is  found  that  there  are  10,000  to  12.000 
customers  whose  winter  hills  average  less  than  $1.  The 
average  yearly  income  for  the  Chicago  company’s  resi¬ 
dential  customers  is  $25  to  $30,  revealing  that  many  of  those 
who  are  small  users  at  some  period  of  the  year  must  con¬ 
sume  considerable  quantities  at  other  periods,  besides 
proving  the  company’s  original  contention  that  abolishing 
the  minimum  would  open  the  way  for  many  customers  who 
later  become  goo<l  users.  It  is  also  found,  for  example, 
that  the  small  users  number  many  new  customers  who  are 
just  getting  acquainted  with  the  advantages  and  con¬ 
veniences  of  electric  service. 

In  Chicago  the  load  factor  of  retail  light  users  as  a  group 


averages  10  per  cent,  or  2.5  hours  daily.  Retail  power  cus¬ 
tomers  have  a  load  factor  of  13  per  cent.  The  load  factor 
of  users  under  the  wholesale  .schedule  measures  26  per  cent, 
or  over  si.x  hours’  use  daily,  while  the  railways,  which  pay 
the  Commonwealth  Edison  Company  $3,000,000  to  $4,000,000 
annually,  use  service  on  a  basis  of  eleven  hours  per  day, 
or  45  per  cent  load  factor.  There  are  now  nearly  9000 
tungsten  cluster  fixtures  in  use  in  Chicago. 


ELECTRIC- VEHICLE  PROMOTION. 


During  the  automobile  show  in  Chicago  the  Common¬ 
wealth  Edison  Company  published  the  daily-newspaper 
advertisement  reproduced  herewith.  The  arguments  pre- 


Before  You  Buy  Any  Car 
Consider  the  Electric 

Whenever  you  ride  in  an  Electric  you  feel  perfectly  safe.  This 
consciousness  of  security  from  accident,  gained  from  its  mechanical  sim¬ 
plicity,  is  heightened  by  the  ease  of  opera  tlon  and  lack  of  ribration. 

For  every  phase  of  city  use,  for  every  sort  of  weather,  the  Electric  is 
the  most  nearly  perfect  motor  car — no  noise,  no  odor,  no  freeing,  no  me- 
chanioa)  troubles.  Almost  any  one  of  any  age  can  run  an  Electric. 

It  has  an  atmosphere  of  refinement,  of  luxurious  comfort  No 
car  so  daintily  clean  as  an  Electric.  Such  beauty  of  design  in  pleasure 
vehicles  can  be  compared  only  to  the  art  of  the  master  coach  builders  of  the  18th  cen¬ 
tury,  but  there  is  added  a  staunchness  anJ  durability  of  construction  which  only  the 
advanced  20th  century  could  achieve. 

The  Most  Economical  Car 

When  it  comes  to  the  question  of  maintenance,  which,  after  all,  is 
the  most  important  feature,  the  Elec  trie  is  really  the  least  expensive  car 
to  own.  The  cost  of  upkeep  is  comparatively  slight;  perfect  construction  teduces 
wear  and  tear  on  parts  to  a  Tninitmnn. 

We  Install  Private  Charf  of  Outfits  Anywhere  in  Cbicafo 

These  outfits  art  extremely  simple  to  operate  and  the  cost  for  elec- 

tricity  is  astonishingly  little.  If  one  installs  in  outfit  in  his  own  garage  the  cost  of  main¬ 
tenance  of  an  Electric  is  only  one>third  to  one*sixth  that  of  otlm  types  of  automobiles. 

CsU  Haodotph  t280  for  particulars. 

Commonwealth  Edison  Company 

120  West  Adams  Street 


Daily  Newspaper  Advertisement  During  Chicago  Automobile  Show. 


sented  emphasize  the  safety,  convenience,  cleanliness  and 
economy  of  the  electric  car.  The  fact  that  there  is  no 
danger  of  freezing  has  a  pointed  application  during  cold 
weather  in  comparison  with  water-jacketed  gasoline 
vehicles.  The  advertisement  was  specially  timely  during 
the  automobile  show,  and  illustrated  tlie  enlighteucfl  spirit  of 
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co-operation  manifested  by  many  progressive  electric- 
service  companies  in  encouraging  the  use  of  electric  auto¬ 
mobiles. 


CENTRAL-STATION  EMPLOYEES’  CLUB. 


In  April,  1911,  the  employees  of  the  Oklahoma  City  Gas 
«&.  Electric  Company  formed  a  Mutual  Advancement  Club, 
with  the  encouragement  of  the  company,  which  felt  that 
this  organization  would  make  for  better  staff  co-operation 
and  increased  efficiency  among  the  men.  The  club  has  a 
large  assembly  hall  in  the  modern  storehouse  building  of 
the  company.  This  lecture-room  is  arranged  with  a  ros¬ 
trum,  blackboard,  projecting  lantern  and  screen,  while  the 
folding  chairs  may  be  removed  and  the  room  cleared  for 
social  purposes.  One  end  of  the  auditorium  is  curtained 
off  as  a  refreshment  space  and  is  equipped  with  cooking 
appliances,  tables  and  tableware.  Adjoining  the  large  room 
is  the  library,  where  the  principal  technical  journals  are 
on  file,  together  with  severak  cases  of  standard  electrical 
engineering  books.  Besides  the  usual  officers,  the  club  has 
special  committees  in  charge  of  its  programs  and  entertain¬ 
ments,  question  box,  etc.  Meetings  are  held  semi-monthly. 
Among  the  subjects  which  have  been  discussed  are  the  fol¬ 
lowing;  “Artificial  Illumination,”  “Boiler  Tests,”  “Con¬ 
servation  of  Time,  Energy  and  Money,”  “Resuscitation  and 
First  Aid  to  the  Injured,”  “Grounding  of  Secondaries,” 
“Opportunity,”  “Experiences  of  a  Meter  Inspector,”  “Xew- 
Business  Work  and  the  Qualifications  of  a  Solicitor,”  “The 
Development  of  the  Incandescent  Lamp,”  “Electric  Motors,” 
“The  Commercial  Use  of  Small  Motors,”  “Power  House 
Operation,”  etc.  Following  the  discussions  a  light  buffet 
supper  is  usually  served,  topped  off  with  “a  smoke  on  the 
club.” 

The  club  is  financed  entirely  from  the  dues  paid  by  its 
members,  which  amount  to  25  cents  per  man  per  month. 
I'he  membership  card  used  bears  the  member’s  name  and 
around  its  margin  has  spaces  with  the  names  of  the  months. 
Punch  marks  made  in  these  by  the  financial  secretary  in¬ 
dicate  members’  fees  to  be  paid  for  the  current  month. 

The  library  is  open  on  week  days  from  8  a.  m.  to  10  p.  m. 
Books  or  publications  may  be  borrowed  on  application  to 
the  librarian,  the  time  limit  being  three  days  for  any  book 
or  periodical. 

The  Oklahoma  City  company  now  has  270  employees, 
most  of  whom  take  advantage  of  the  facilities  of  the  Mutual 
Advancement  Club.  Mr.  F.  H.  Tidnam,  vice-president  of 
the  company,  and  Mr.  W.  R.  Molinard,  general  manager, 
encourage  the  men  through  the  club  in  developing  in¬ 
dividuality  and  initiative  and  enlarging  personal  acquaint¬ 
ance.  believing  that  in  this  way  each  employee  will  reach 
liighest  efficiency  in  and  satisfaction  with  his  work. 


FREE  DELIVERY  OF  LAMP  RENEWALS. 

By  George  J.  Kikchc.asser. 

Many  definitions  of  advertising  have  been  propounded 
and  many  dissertations  on  the  wide  scope  of  advertising 
have  been  heard,  and  yet  it  is  doubtful  if  we  really  com¬ 
prehend  where  advertising  begins  or  ends.  This  fact  was 
impressed  on  the  writer  by  the  appearance  of  a  yellow  slip 
pasted  to  a  monthly  electric  light  bill.  This  slip,  having  the 
caption  “Free  Delivery  of  Lamp  Renewals,”  bore  the  in¬ 
formation  that  incandescent  lamps  for  renewal  purposes 
would  be  delivered  by  the  company  to  the  premises  of  all 
lighting  consumers  of  the  company  within  the  city  of  Mil¬ 
waukee  on  regular  days  each  week. 

little  digression  is  necessary  to  show  the  connection 
this  has  with  advertising  and  selling.  In  Milwaukee  (and 


many  other  cities)  payment  for  electric  lighting  service 
includes  lamps  and  their  renewal.  The  advertising  value 
of  free  delivery  of  lamp  renewals  may  now  become  ap¬ 
parent.  In  my  own  case,  for  instance,  I  frequently  have 
lamps  in  use  that  should  be  renewed  but  are  kept  in  use  for 
the  simple  reason  that  to  renew  them  requires  the  packing 
up  of  the  lamps  and  a  trip  downtown  to  the  offices  of  the 
electric  company.  Sometimes  one  lamp  on  a  three-light 
chandelier  is  burned  out,  making  a  poor  appearance.  The 
realization  that  only  a  small  percentage  of  its  customers 
availed  themselves  of  the  opportunity  of  lamp  renewal  no 
doubt  was  one  reason  for  the  adoption  by  the  Milwaukee 
company  of  the  free-delivery  idea. 

In  this  way  burned  and  blackened  lamps  will  be  replaced 
when  required.  The  better  lighting  will  be  an  advertise¬ 
ment  in  itself,  and  the  customer  will  be  inclined  to  be  an 
active  “booster.”  When  Mrs.  Jones,  who  does  not  use 
electricity,  visits  Mrs.  Brown  and  notes  the  well-lighted 
house  she  will  probably  become  interested.  The  stopping 
of  the  electric  vehicle  bearing  the  name  “The  Milwaukee 
Electric  Railway  &  Light  Company”  at  Mrs.  Brown’s  to 
deliver  lamps  may  also  influence  some.  The  vehicle  itself 
is  an  advertisement  of  the  electric  vehicle,  and  the  free 
service  is  a  good  talking  point  for  the  solicitors. 

While  the  yellow  “free  delivery”  slip  referred  to  is  not 
an  advertisement,  the  entire  scheme  sets  in  motion 
machinery  which  will  secure  good-will,  an  increased  num¬ 
ber  of  customers  and  desirable  publicity.  It  will  be  a  valu¬ 
able  part  in  the  general  campaign  of  the  Milwaukee  com¬ 
pany,  and  it  fits  in  well  with  the  extensive  newspaper  adver¬ 
tising  which  the  company  is  doing. 


AVERAGE  RATES  FOR  ELECTRICITY  IN  THIRTY- 
SIX  LARGE  AMERICAN  CITIES. 


In  the  careful  study  of  the  varying  prices  charged  for 
electricity  by  electric-service  companies  throughout  the 
United  States  which  is  being  made  by  the  rate  research 
committee  of  the  National  Electric  Light  Association,  con¬ 
siderable  attention  has  been  paid  to  the  retail  prices  of 
electrical  energy  in  the  largest  cities  of  the  country.  A 
large  amount  of  interesting  information  on  this  subject  has 
been  collected  by  the  committee,  assisted  by  the  Common¬ 
wealth  Edison  Company,  of  Chicago,  Mr.  E.  W.  Lloyd,  the 
general  contract  agent  of  that  company,  being  chairman  of 
the  committee.  The  method  adopted  to  obtain  the  average 
retail  prices  for  electricity  was  to  select  at  random  actual 
bills  covering  a  period  of  one  year  for  twelve  typical 
installations. 

The  typical  installations  selected  consisted  of  ( i )  a  six- 
room  apartment,  (2)  a  church,  (3)  an  office,  (4)  a  ten- 
room  dwelling,  (5)  a  retail  store,  (6)  lighting  of  a  printing 
shop,  (7)  lighting  of  a  manufacturing  establishment,  (8) 
power  in  printing  shop,  (9)  saloon,  (10)  all-night  lunch¬ 
room,  (ii)  drugstore,  and  (12)  power  for  a  manufacturing 
establishment.  Blanks  were  prepared  on  which  were  to  be 
entered  the  character  of  the  installation,  the  monthly  con¬ 
sumption  of  energy  and  the  monthly  maximum.  These 
were  sent  out  to  the  electric-service  companies  in  the 
largest  cities  of  the  country,  and  the  actual  prices  under 
the  local  schedules  were  filled  in  by  responsible  officers  of 
the  local  company.  The  committee  had  in  view  the  prepara¬ 
tion  of  reliable  data  which  would  serve  to  offset  hasty  com¬ 
parisons  which  are  so  often  made  when  rates  are  under 
discussion. 

In  order  to  avoid  any  emharrassment  in  making  the  com¬ 
parison,  the  committee  has  prepared  the  accompanying 
curve,  which  shows  for  each  of  the  installations  the  aver¬ 
age  rate  of  the  thirty-six  largest  cities  in  the  United  States. 
It  will  be  seen  that  the  curve  of  average  cost  to  consumers 
tends  downward  steadilv  from  a  little  less  than  10  cents 
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per  kw-hr.  in  the  case  of  the  six-room  apartment  to  4.4 
cents  per  kw-hr.  in  the  case  of  the  power  consumption  for  a 
typical  manufacturing  establishment. 

Supplementing  the  curve,  the  following  information  may 
be  given  in  relation  to  the  average  connected  load  and 
annual  kw-hr.  consumption  for  each  of  the  twelve  typical 
installations : 

Six-room  apartment — 0.45  kw  connected,  192  kw-hr.  an¬ 
nual  consumption. 

Church — 4.8  kw  connected,  523  kw-hr.  consumption. 


Office — 2.05  kw  connected,  787  kw-hr.  consumption. 

Ten-room  dwelling — 2.3  kw  connected,  625  kw-hr.  con¬ 
sumption. 

Retail  store — 3.3  kw  connected,  1520  kw-hr.  consumption. 

Lighting  for  printing  shop — 1.9  kw  connected,  1278 
kw-hr.  consumption. 

Light  for  manufacturing  establishment — 4.5  kw  con¬ 
nected,  2757  kw-hr.  consumption. 

Lower  for  printing  shop — i.i  kw  connected,  755  kw-hr. 
consumption. 

Saloon — 4.1  kw  connected,  6342  kw-hr.  consumption. 

All-night  lunchroom — 0.8  kw  connected,  2299  kw-hr.  con¬ 
sumption. 

Drugstore — 0.7  kw  connected,  3139  kw-hr.  consumption. 

Lower  for  manufacturing  establishment — 7.5  kw  con¬ 
nected,  12,589  kw-hr.  consumption. 


DISCUSSION  OF  NEW  BUSINESS  BY  THE  EMPIRE 
STATE  ASSOCIATION. 


I'he  general  topic  for  discussion  at  a  meeting  of  the 
I'.mpire  State  Gas  &  Electric  Association  held  at  Pough¬ 
keepsie.  N.  Y.,  on  March  6  was  “New  Business.”  The  sub- 
topic  “Advertising”  was  introduced  by  Mr.  J.  L.  Mac- 
.Sweeny,  Rochester,  N.  Y.,  who  stated  that  a  little  humor 
frequently  makes  advertisements  more  interesting,  provided 
it  is  not  overdone.  No  matter  what  advertising  campaign 
is  conducted,  every  man  in  the  organization  should  be  to 
some  extent  a  publicity  representative.  If  all  the  employees 
realize  their  opportunities,  they  can  supplement  in  a  valu¬ 
able  way  the  work  of  the  publicity  agent. 

Mr.  John  C.  Parker,  of  Rochester,  called  attention  to  the 
help  that  can  be  given  to  the  publicity  agent  by  officials  of 
other  departments,  h'or  instance,  if  an  accident  to  ap¬ 
paratus  occurs  in  the  boiler-room  which  makes  it  difficult 
to  render  proper  service,  and  if  in  spite  of  that  fact  the 
service  is  given  without  interruption,  the  official  who  is 
directly  in  touch  with  the  facts  should  let  the  publicity 
man  know  about  the  occurrence.  Mutual  advertising,  in 
which  the  lighting  company  exploits  the  results  obtained  by 
the  use  of  its  service  in  some  particular  factory,  is  also  of 
advantage. 

Mr.  M.  S.  Seelman.  of  Brooklyn,  N.  Y.,  remarked  that  he 
had  found  circular  advertising  effective.  The  advertising 
of  service  has  secured  many  customers  who  in  the  ordinary 


course  of  events  would  not  have  been  obtained  until  some 
time  later. 

The  subject  of  co-operation  wdth  architects,  dealers  and 
contractors  was  introduced  by  Mr.  W.  A.  Wadsworth,  of 
Schenectady.  He  said  that  the  central  station  wants  to  co¬ 
operate  with  architects,  dealers  and  contractors.  It  will  be 
found  an  advantage  if  in  seeking  the  co-operation  of  archi¬ 
tects  the  general  manager  or  new-business  manager,  or  a 
person  of  authority  equal  to  that  of  the  architect,  makes  a 
personal  call  instead  of  sending  a  solicitor.  The  latter 
would  not  be  likely  to  be  received  so  well  as  a  more  respon¬ 
sible  official. 

Mr.  Leon  H.  Scherck,  of  Poughkeepsie,  said  that  all  ap¬ 
pliances  should  be  sold  at  a  profit.  He  suggested  that  all 
of  the  contractors  in  a  community  be  called  together  at  one 
time  for  a  meeting,  at  which  a  policy  of  successful  co¬ 
operation  might  be  worked  out. 

Mr.  F.  C.  Bates,  New  York  City,  said  that  in  its  relations 
with  architects,  dealers  and  contractors  the  central-station 
company  should  lead  the  business  and  not  follow ;  in  other 
words,  the  companies  should  develop  satisfactory  business 
relations  with  men  in  these  lines  of  business  throughout 
the  year,  and  not  merely  from  time  to  time  in  a  spasmodic 
way. 

Mr.  Parker  said  that  the  Rochester  company  advertised 
that  it  would  offer  free  the  services  of  its  engineers  to  help 
architects  in  studies  of  lighting  and  heating  arrangements 
for  buildings.  Letters  indicating  the  disposition  of  the 
company  to  be  of  some  assistance  to  architects  in  these 
matters  have  been  mailed. 

Among  the  others  who  discussed  this  topic  were  Messrs. 
J.  P.  MaeSweeny,  C.  H.  B.  Chapin,  of  New  York,  and  C.  \\’. 
Bennett,  of  Binghamton. 

Mr.  A.  D.  Dudley,  of  Syracuse,  opened  the  discussion  on 
the  sulijcct  of  piping  and  wiring  old  houses.  He  said  that 
not  as  much  progress  had  been  made  by  his  company  in  the 
wiring  of  old  houses  for  electricity  as  in  piping  them  for 
gas.  It  is  rarely  that  a  new  house  is  built  without  being 
wired  for  electricity,  and  generally  also  such  houses  are 
piped  for  gas. 

Mr.  C.  A.  Graves,  of  Brooklyn,  said  that  a  year  ago  the 
plan  was  tried  of  sending  solicitors  on  a  commission  basis 
to  introduce  the  subject  of  wiring  old  houses.  After  in¬ 
teresting  the  householders  in  the  plan  the  solicitors  got  in 
touch  with  local  contractors. 

•After  the  conclusion  of  the  discussion  on  this  topic  the 
three  subjects  of  consideration  during  the  morning  session 
were  opened  for  general  discussion. 

Mr.  Frank  Hcllen,  of  Rochester,  referred  to  the  difficul¬ 
ties  that  resulted  when  piping  was  done  badly  by  outside 
contractors  who  were  not  familiar  with  the  work.  He  said 
that  it  was  possible  to  have  so  poor  a  job  done  that  the 
eventual  cost  to  the  company  would  be  much  greater  than 
the  profit  from  the  new  business  secured.  The  sales  de¬ 
partment  is  so  anxious  to  make  a  record  that  the  tendency 
is  to  overlook  proper  equipment  and  insulation.  The  direct 
result  is  additional  burdens  on  the  distribution  department. 

-Among  those  participating  in  the  discussion  were  Messrs. 
\V.  J.  Regan,  of  Utica ;  Leon  H.  Scherck.  J.  L.  MaeSweeny. 
R.  H.  Smith,  of  Hudson;  IL  K.  h'ord,  of  Hudson;  \\'.  C. 
Rivenburg,  of  Kingston,  and  John  Radcliffe.  of  A'onkers. 

•At  the  afternoon  session  Mr.  \V.  L.  Secord.  of  Mount 
A’ernon,  N.  AA.  described  experiences  in  thawing  out  water 
pipes  by  electricity.  The  Westchester  Lighting  Company 
began  to  advertise  its  service  during  the  winter  preceding 
the  last  one.  but.  owing  to  the  mild  season,  did  not  have 
very  much  business.  This  year  the  service  was  not  adver¬ 
tised,  but  a  large  amount  of  business  was  secured.  It  is 
important  in  this  work  to  disconnect  the  water  meter  before 
making  the  service  connection.  .A  minimum  charge  is  im¬ 
posed  for  this  service  and  a  deposit  requested  to  cover  this 
charge.  The  business  is  secured  at  a  time  when  the  line¬ 
men  are  not  busily  engaged  in  other  duties. 
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Mr.  John  Radcliffe,  of  Yonkers,  N.  Y.,  described  his 
experiences.  He  said  that  the  peak  of  the  business  in  thaw¬ 
ing  water  pipes  had  been  secured  during  the  days  between 
Lincoln’s  and  Washington’s  birthdays.  A  standard  trans¬ 
former  was  sent  out  on  a  wagon.  On  large  jobs  a  trans¬ 
former  of  as  large  a  rating  as  40  kw  was  used.  In  this 
work  the  company  had  the  entire  co-operation  of  the  super¬ 
intendent  of  the  water  board. 

Others  who  di.scussed  their  experiences  were  Messrs. 
W.  C.  Rivenburg,  of  Kingston;  A.  V.  Wainwright,  of 
Geneva;  W.  A.  Wadsworth,  of  Schenectady;  E.  L.  Xorse, 
of  Rome,  and  W.  H.  Terry,  Jr.,  of  Ossining. 

Mr.  A.  V.  Wainwright,  of  Geneva,  N.  Y.,  discussed  the 
subject  of  solicitors’  meetings.  He  thought  that  the  neces¬ 
sity  of  such  meetings  is  recognized  so  generally  that  it  is 
scarcely  necessary  to  call  attention  to  them.  The  average 
salesman  is  capable  of  talking  to  a  single  consumer,  but 
does  not  ordinarily  have  the  courage  to  express  his  convic¬ 
tions  to  a  class,  and  should  be  encouraged  to  educate  him¬ 
self  to  do  this.  Meetings  are  very  beneficial,  no  matter  how 
small  the  company  may  be.  If  a  company  has  only  one 
solicitor,  it  will  be  an  advantage  to  have  a  meeting  with  the 
general  manager  or  the  superintendent  once  a  week,  if  not 
once  a  day. 

Mr.  E.  C.  Newman,  of  Poughkeepsie, -discussed  the  ad¬ 
vantages  and  disadvantages  of  placing  solicitors  on  a  com¬ 
mission  basis.  He  said  that  in  a  large  city  the  desire  for 
service  has  generally  been  created,  but  in  a  small  city  it  has 
to  be  developed.  In  the  majority  of  cases  where  solicitors 
are  employed  on  a  commission  basis  their  sales  consist  of 
appliances  of  some  character.  The  man  who  is  on  a  com¬ 
mission  basis  feels  discouraged  if  he  is  transferred  to  a 
country  district.  If  the  solicitor  is  employed  on  a  salary 
basis,  he  tries  to  sell  the  service  of  the  company  and  knows 
that  it  will  not  make  any  difference  with  his  earnings 
whether  he  accomplishes  much  in  one  particular  day  or  not. 

Mr.  Seelman  called  attention  to  one  system  in  use,  where 
a  comparatively  small  bonus  is  paid  for  extra  efforts.  Mr. 
Scherck  said  that  a  solicitor  should  spend  a  good  deal  of 
his  time  in  taking  care  of  complaints,  etc.,  that  may  arise  in 
his  district.  He  thus  holds  the  business  for  the  company. 
.Mr.  Wainwright  spoke  of  the  practice  of  one  company 
which  changed  its  basis  of  payment  of  solicitors  from  com¬ 
mission  to  salary,  and  at  the  same  time  set  aside  a  certain 
proportion  of  the  increase  in  gross  receipts  and  distributed 
the  amount  between  the  men  on  the  basis  of  the  number  of 
points  which  they  received  in  a  given  territory.  This  has 
worked  very  satisfactorily.  The  subject  was  discussed  also 
by  Mr.  K.  A.  Schick,  of  Rochester,  and  Mr.  W.  C.  Rivcn- 
burg. 

Mr.  Secord,  of  Mount  Vernon,  introduced  the  subject  of 
appliance  bargain  sales  and  also  discussed  the  sale  of  ap¬ 
pliances  on  the  instalment  plan.  He  had  found  that  sales 
continued  for  two  or  three  days  had  resulted  satisfactorily. 

In  the  discussion  on  this  subject  various  conflicting 
opinions  were  expressed.  It  was  suggested  that  where  low 
l)riccs  are  offered  at  dull  seasons  of  the  year  that  fact  could 
be  explained  frankly. 

Mr.  John  C.  Parker,  of  Rochester,  directed  attention  to 
the  sale  of  devices  that  use  little  energy,  and  thought  that 
too  much  time  might  be  given  to  these.  Mr.  Secord  said 
that  the  sale  of  three  or  four  appliances  together  at  a  re¬ 
duced  rate  had  been  found  desirable.  Among  those  who 
discussed  this  subject  were  Messrs.  J.  P.  MaeSweeny,  A.  D. 
Dudley,  Leon  H.  Scherck,  E.  S.  Miller,  of  Canandaigua; 
M.  S.  Seelman,  W.  A.  Wadsworth,  H.  M.  Beugler,  M.  O. 
Dellplain  and  Thurston  Owens. 

The  subject  of  publicity  and  advertising  was  discussed 
informally.  Attention  was  called  several  times  to  the 
address  made  by  Mr.  R.  M.  Searle  at  the  last  annual  meet¬ 
ing  of  the  association.  An  abstract  of  this  address  was 
published  in  the  Electrical  World  of  Oct.  14,  1911. 

Mr.  W.  F.  Lent,  of  Poughkeepsie,  said  that  the  Central 


Hudson  Gas  &  Electric  Company  hds  an  electric  incubator 
in  its  window,  and  this  has  attracted  much  attention.  Mr. 
Wadsworth,  of  Schenectady,  who  is  to  use  an  electric  in¬ 
cubator  in  his  window,  plans  also  to  raise  seeds  in  an  ap¬ 
paratus  designed  for  this  purpose. 

The  subject  of  “stunts”  for  developing  new  business  was 
discussed  by  a  number  of  those  present.  Mr.  Seelman,  of 
Brooklyn,  referred  to  the  fact  that  district  representatives 
are  members  of  the  various  organizations  of  property  own¬ 
ers,  etc.,  in  their  territory,  and  in  that  way  keep  in  touch 
with  new  developments. 

Mr.  Beugler  said  that  in  each  district  reached  by  his  com¬ 
pany  an  effort  is  made  to  give  a  cordial  reception  to  visitors 
who  are  investigating  some  special  question  connected  with 
the  community.  This  is  done  for  the  good  of  the  com¬ 
munity  as  a  whole. 

Mr.  Dudley  described  a  publicity  campaign  which  has 
been  inaugurated  in  Syracuse. 


Wiring  and  Illumination 

INTERNATIONAL  CANDLE-POWER  MEASURE¬ 
MENTS. 


At  a  meeting  of  the  American  Physical  Society  held  in 
New  York  on  March  2  Dr.  Clayton  H.  Sharp  reported  the 
results  of  measurements  made  upon  a  set  of  four  seasoned 
drawn-wire  tungsten  lamps  taken  by  him  from  the  Electrical 
Testing  Laboratories,  New  York,  to  the  National  Physical 
Laboratory,  London,  the  Laboratoire  Central  d’filectricite, 
Paris,  and  the  Physikalisch-Technische  Reichsanstalt, 
Berlin.  The  lamps,  after  having  been  seasoned,  were 
standardized  at  two  different  voltages,  namely,  the  voltage 
at  which  the  color  of  the  light  was  the  .same  as  the  color  of 
the  light  of  the  carbon  lamp  as  ordinarily  operated  and  the 
voltage  at  which  the  color  of  the  light  was  the  same  as 
that  of  the  tungsten-filament  lamp  as  ordinarily  operated. 
The  second  voltages  were  substantially  50  per  cent  higher 
than  the  first.  The  reason  for  taking  two  voltages  was  that 
it  was  known  that  the  color  difference  introduced  in  com¬ 
paring  a  carbon  with  a  tungsten  lamp  causes  an  error  in 
photometry  which  differs  with  different  individuals  and 
which  is  by  no  means  negligible. 

The  various  laboratories  were  found  to  be  in  close  agree¬ 
ment  in  their  evaluation  of  these  lamps  as  far  as  their 
determination  at  the  ordinary  color  of  carbon  lamps  is 
concerned.  The  greatest  deviation  from  the  mean  was 
shown  by  the  Reichsanstalt,  namely,  l.l  per  cent.  In  view 
of  the  fact  that  the  Reichsanstalt  measurements  are  carried 
back  to  the  Hefner  lamp  itself,  whereas  in  the  case  of  the 
other  laboratories  measurements  are  carried  back  to  a 
series  of  standardized  incandescent  lamps,  the  i.i  per  cent 
deviation  may  represent  a  variation  of  the  Hefner  lamp 
from  its  mean  value  at  the  particular  time  it  was  used  in 
connection  with  the  measurements  in  question.  The  other 
deviations  were  very  small  and  illustrate  the  extreme  close¬ 
ness  with  which  the  standards  are  kept  and  the  great  care 
with  which  the  photometric  measurements  were  carried  out. 
Such  precision  in  international  candle-power  determinations 
was  a  thing  not  to  be  thought  of  a  few  years  ago. 

With  respect  to  the  measurements  of  the  lamps  at  the 
whiter  color,  the  situation  is  not  so  good.  Here  were 
observed  considerable  deviations  due  evidently  to  different 
individual  valuations  of  lights  of  different  color.  The 
variations  ran  from  +  2.4  per  cent  to  —  2.2  per  cent. 
However,  it  is  to  be  noted  that  in  only  three  laboratories, 
namely,  the  National  Physical  Laboratory,  London,  the 
Bureau  of  Standards  at  Washington  and  the  Electrical 
Testing  Laboratories,  New  York,  had  special  attention  been 
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given  to  the  establishment  of  a  well-defined  line  of  “white- 
light”  standards,  and  that  among  these  laboratories  the 
variations  were  less  than  the  ordinary  error  of  precision 
photometric  work. 

A  VARIABLE-ABSORPTION  SCREEN  FOR  PHOTO¬ 
METRIC  USE  AND  ITS  APPLICATION  TO 
PORTABLE  PHOTOMETERS. 

Bv  Herbert  E.  Ives. 

In  certain  photometric  problems  there  arises  the  need  for 
truly  neutral-tint  absorbing  screens.  Such  screens  are 
available  in  the  form  of  opacpie-line  gratings  on  glass,  of 
the  form  used  in  making  the  cross-line  screen  of  the  photo¬ 
engraver.'  If  placed  between  the  light  source  and  the 
photometer  screen,  they  may  be  chosen  of  a  spacing  so  fine 
that  the  individual  line  shadows  are  invisible  and  at  the 
same  time  be  coarse  enough  for  the  light  lost  by  diffraction 
to  be  quite  negligible.  Black  line  gratings  of  this  character 
may  be  obtained  from  the  manufacturers  with  a  wide  range 
of  ratios  of  opaque  to  transparent  space. 

'I'licre  often  arise  occasions  when  the  value  of  such 
screens  would  be  greatly  enhanced  if  the  change  from  one 
absori)tion  to  another  could  be  made  not  abruptly  but  gradu¬ 
ally  by  some  manipulation  of  one  screen  instead  of  by  em¬ 
ploying  several  screens  of  different  ojjaque  transparent 
ratio.  A  variable  neutral-tint  screen  of  <|uite  simple  style 
has  lately  been  used  by  the  writer  in  some  special  photo¬ 
metric  work,  and  a  description  is  here  given  in  the  hope 
that  it  may  prove  useful  to  others. 

The  first  idea  considered  was  to  place  two  oqaque-line 
gratings  in  contact  with  their  lines  parallel.  Then  by  slow 
motion  in  a  direction  perpendicular  to  the  lines,  sliding  one 
grating  over  the  other,  a  gradual  change  in  transmission 
mav  he  produced.  This  idea  was  then  modified  to  that  of 
moving  the  gratings  over  each  other  in  a  direction  slightly 
inclined  to  the  direction  of  the  lines,  on  the  wedge  principle. 
Both  of  these  schemes,  however,  are  objectionable  because 
of  mechanical  difficulties.  With  gratings  of  fifty  or  sixty 
lines  to  the  inch  a  very  slight  play  in  the  moving  mechanism 
causes  a  large  change  in  transmission,  and  an  excessively 
small  deviation  from  parallelism  in  the  lines  of  the  two 
gratings  shows  at  once  in  a  change  of  transmission  from 
side  to  side  of  the  compound  screen. 

The  form  of  screen  finally  adopted  is  shown  in  section  in 
Fig.  I.  V,  and  A,  are  two  opaque-line  gratings  on  glass 
with  their  lines  parallel.  They  are  separated  from  each 


Fig.  1 — Variable- Absorption  Screen. 


other  by  the  distance  d.  They  are  so  mounted  as  to  rotate 
about  an  axis  A.  parallel  to  the  lines,  a  pointer  P  indicating 
the  rotation  on  the  scale  6'.  In  consequence  of  the  rotation 
the  lines,  as  seen  from  a  point  at  some  distance,  overlap 
more  or  less,  thereby  changing  the  transmission.  The  chief 
advantage  of  this  form  over  those  first  planned  is  that  the 

^“A  Form  of  Xeutral-Tint-.^bsorbing  Screen  for  Photometric  Use.”  '  ter- 
hert  E.  Ives  and  M.  I.uckiesh,  Phys.  Rer.,  May,  1911. 


two  gratings  may  be  rigidly  clamped  or  cemented  together, 
thus  avoiding  the  mechanical  difficulties  mentioned  above. 

The  behavior  of  such  a  variable  absorption  screen  may  be 
controlled  in  a  large  degree  by  altering  the  separation  of  the 
gratings,  the  relative  displacement  of  the  lines  and  the 
ratio  of  opaque  to  clear  spaces.  Thus  the  greater  the  sepa¬ 
ration  of  the  gratings  the  more  rapid  the  change  of  trans¬ 
mission  with  change  of  angle.  If  the  gratings  are  placed 


Fig.  2 — Photometric  Arrangement  of  Variable- Absorption  Screen. 


with  the  opaque  spaces  opposite  each  other,  the  position  of 
maximum  transparency  occurs  when  the  gratings  are  ver¬ 
tical  and  rotation  in  either  direction  reduces  transmission. 
If  the  opaque  spaces  of  one  are  opposite  the  transparent 
spaces  of  the  other  the  vertical  or  zero  position  is  tliat  of 
least  transmission  and  an  increased  transmission  is  pro¬ 
duced  by  rotation  in  either  direction.  If  the  lines  of  one 
are  displaced  with  respect  to  those  of  the  other  by  some 
amount  intermediate  between  the  two  conditions  just  con¬ 
sidered,  the  zero  position  corresponds  to  a  medium  trans¬ 
mission.  Rotation  in  one  direction  then  increases  transmis¬ 
sion,  in  the  other  direction  decreases  it.  If  the  opaque  and 
transparent  spaces  are  of  equal  width  the  maximum  trans¬ 
mission  is  50  per  cent  of  the  transmission  of  the  glasses 
(or  about  40  per  cent)  ;  the  minimum  transmission  is  zero. 
If  the  opaque  spaces  are  narrower  than  the  transparent  the 
maximum  transmission  will  be  greater  than  50  per  cent, 
the  minimum  greater  than  zero.  Thus  a  ratio  of  trans¬ 
parent  to  opaque  of  three  to  two  varies  in  transmission 
from  60  to  20  per  cent,  a  ratio  of  2  to  i  varies  from  662  3 
to  33  I  3  per  cent,  etc.  In  each  case,  of  course,  these  values 
must  be  multiplied  by  the  transmission  of  the  glasses,  and 
this  will  be  modified  by  the  varied  amount  of  light  reflected 
as  the  gratings  stand  at  different  angles  to  the  incident 
light. 

In  the  screen  of  this  type  used  by  the  writer  the  two 
gratings  are  of  sixty  lines  to  the  inch,  opaque  and  trans¬ 
parent  spaces  equal,  separated  by  a  thickness  of  paper  along 
the  edges.  They  are  so  displaced  that  the  zero  position 
corresponds  to  a  medium  transmission.  A  rotation  of  about 
40  deg.  varies  the  transmission  from  its  maximum  to  zero. 

Certain  limitations  are  inherent  in  neutral-tint  screens 
composed  of  gratings  and  to  their  use  in  this  way.  Among 
the  limitations  to  this  variable  form  may  be  noticed:  First, 
it  i§  available  only  where  the  light  falls  upon  a  diffusely 
reflecting  surface ;  that  is,  it  is  not  suitable  for  viewing  a 
light  source  directly  unless  this  be  of  considerable  area  of 
uniform  brightness  and  only  a  portion  of  its  surface  is  to 
be  used:  in  all  ordinary  photometry  the  light  does  fall  upon 
a  diffusely  reflecting  surface  so  that  this  limitation  is  not 
serious.  Second,  the  light  source  must  be  at  such  a  dis¬ 
tance  that  its  rays  strike  the  screen  substantially  parallel 
at  the  upper  and  lower  limits  of  the  photometric  field.  If 
this  condition  is  not  fulfilled  the  brightness  of  the  field  will 
not  be  uniform.  By  proper  choice  of  lamp  distance  with 
respect  to  field  size  this  limitation  may  be  turned  to  ad¬ 
vantage  so  as  to  make  a  simple  contrast  field.  Third,  these 
screens  must  be  calibrated  empirically,  usually  in  the  posi¬ 
tion  in  which  they  are  to  he  used. 

.  Among  other  uses  variable  screens  of  this  type  will  be 
found  of  service  in  the  construction  of  compact  portable 
photometers.  In  some  of  the  best  of  these  instruments  the 
larger  part  of  the  instrument  box  is  taken  up  with  a  track 
for  the  standard  lamp,  to  permit  of  variation  of  illumination 
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by  variation  of  distance.  The  greater  part  of  this  space 
might  be  saved  by  employing  a  screen  of  the  type  just  de¬ 
scribed.  Or  in  an  instrument  of  this  sort  such  a  screen 
might  be  used  in  conjunction  with  a  set  of  black-line  neu¬ 
tral-tint  gratings  of  different  transmissions.  If  these  were 
arranged  to  move  into  position  so  that  their  lines  were  at 
right  angles  to  those  of  the  variable  screen  the  latter  would 
need  to  be  rotated  through  only  a  small  angle  to  fill  the  gaps 
between  the  transmission  of  the  invariable  screens.  Prob¬ 
ably,  however,  under  all  ordinary  conditions  the  simple 
variable  screen  would  alone  be  quite  sufficient. 

Fig.  2  shows  in  section  a  suggestion  for  such  a  photom¬ 
eter,  where  i  is  the  standard  lamp,  2  a  thin  milk  glass 
(preferably  a  flashed  opal  or  even  a  piece  of  ground  glass), 
3  the  variable  neutral-tint  screen,  4  a  set  of  neutral-tint 
screens  of  various  transmissions  mounted  on  a  disk  as 
shown  in  section,  5  a  Lummer-Brodhun  cube,  6  the  eye¬ 
piece.  At  7  could  be  placed  a  lens  of  focal  length  equal  to 
the  distance  from  the  eye.  This  would  send  to  the  eye  only 
beams  which  passed  through  the  variable  grating  parallel 
to  each  other.  The  dotted  lines  to  the  right  indicate  the 
space  which  would  be  necessary  for  a  track  were  the  dis¬ 
tance  method  of  variation  employed.  One  advantage  of 
this  device  would  be  that  the  lamp,  i,  could  be  used  quite 
close  to  the  screen,  2,  which  would  then  be  of  high  intrinsic 
brilliancy,  thereby  giving  a  large  range  without  the  neces¬ 
sity  of  reducing  the  brightness  of  the  test  side. 

There  are  other  uses  of  these  screens  which  will  suggest 
themselves  to  photometrists.  They  are  particularly  useful 
where  a  rapid  change  of  brightness  is  desired  without  the 
muscular  exertion  necessary  to  move  a  lamp  or  photometer 
along  a  track.  In  using  the  flicker  photometer,  for  in¬ 
stance,  it  is  necessary  to  vary  rapidly  the  intensity  from 
one  side  of  balance  to  the  other  through  rather  a  large 
range.  A  variable-transmission  screen  of  the  type  de¬ 
scribed  offers  one  means  of  doing  this  easily,  since  a  motion 
of  only  the  thumb  and  finger  suffices. 


RECENT  TELEPHONE  PATENTS. 


KKI'EATEK  SYSTEMS. 

Three  more  patents  have  been  granted  to  Mr.  C.  Adams- 
Randall,  of  New  York  City,  for  repeater  systems.  One 
of  these  provides  for  inserting  a  repeater  in  a  line  at  an 
intermediate  point,  the  primary  circuit  of  the  repeater  to 
be  closed  simultaneously  with  the  connection  to  the  line. 
.\  second  patent  describes  a  repeating  system  wherein  the 
line  is  divided  by  a  single  repeating  coil.  Condensers  are 
inserted  at  the  four  terminals  of  the  repeating  coil  and 
the  reinforcing  circuit  is  taken  off  for  each  side  betw'een 


Automatic  Telephone  Circuit  and  Repeater. 


the  condejisers  and  the  coil,  as  shown  in  the  diagram.  'I'he 
receiving  coils  of  the  repeaters  are  in  series  with  the  line. 
The  impedance  coils  shown  have  no  mutual  inductive  re¬ 
lation  and  serve  to  control  the  reinforcing  current.  The 
third  system  employs  two  repeating  coils  and  two  repeaters. 
Here  the  reinforcing  circuits  contain  adjustable  resistances 
to  overcome  the  tendency  to  humming  due  to  mutual  re¬ 
actions  of  the  two  repeater  elements. 


Letters  to  the  Editor 

THE  ROSENBERG  GENERATOR. 


To  the  Editor  of  Electrical  World: 

Sir: — In  your  issue  of  Feb.  3  I  note  a  request  for  infor¬ 
mation  about  the  Rosenberg  generator.  Will  you  kindly  in¬ 
form  your  correspondent  that,  as  far  as  application  in  the 
United  States  is  concerned,  the  licensee  under  any  patents 
for  train-lighting  purposes  is  the  Electric  Storage  Battery 
Company,  Philadelphia,  and  for  all  other  purposes  the  Gen¬ 
eral  Electric  Company,  Schenectady.  If  any  technical  in¬ 
formation  is  required  which  cannot  be  obtained  from  these 
companies,  I  shall  be  pleased  to  supply  it. 

Altrincham,  England.  IT  Rosen herc.. 


ANALYSIS  OF  RUBBER  COMPOUNDS. 


To  the  Editor  of  Electrical  World: 

Sir: — Referring  to  the  exceptions  taken  by  Mr.  William 

Del  Mar  in  your  issue  of  Feb.  24  to  certain  statements  in 
my  letter  in  your  issue  of  Feb.  10  on  the  analysis  of  india 
rubber  compounds,  I  think  there  is  perhaps  some  misunder¬ 
standing  on  his  part,  and  an  explanation  may  be  of  interest. 

.•\s  to  the  first  exception,  the  writer  does  not  think  for  a 
moment  that  the  usefulness  of  a  compound  can  be  shown 
by  a  chemical  analysis.  That  the  purpose  of  a  chemical 
analysis  is  to  identify  a  compound  with  another  compound 
or  type  of  compound  that  has  proved  its  worth  in  practice 
is  also  the  writer’s  idea.  But  how  shall  we  identify  a 
compound  by  a  chemical  analysis  if  we  do  not  determine 
the  ingredients  in  the  compound?  Contracts  are  entered 
into  calling  for  a  compound  containing  a  certain  percent¬ 
age  of  Para  rubber,  sulphur  and  mineral  filling  and  not 
over  a  given  percentage  of  acetone  extract.  Now,  how 
are  we  going  to  tell  if  we  have  got  this  compound  if  not 
by  the  determination  of  the  actual  ingredients,  of  which  the 
most  valuable  is  the  rubber?  The  analysis  is  not  to  tell 
what  you  want,  but  whether  you  get  what  you  pay  for. 

Second,  all  the  Para  rubber  the  writer  has  examined  has 
yielded  an  extract  quite  easily  saponifiable.  The  writer 
does  not  claim  that  there  is  no  rubber  which  has  a  non- 
saponifiable  material  in  it.  but  if  there  is,  he  has  not  found 
it.  What  he  has  found,  and  what  may  account  for  the 
unsaponifiable  ingredient,  is  that  the  alcoholic  potash  which 
is  used  for  the  saponification,  if  kept  in  a  bottle  with  an 
ordinary  cork,  will  show  a  small  amount  of  non-sponifiable 
matter  which  he  presumes  comes  from  the  breaking  down 
of  the  cork;  if  kept  in  a  glass-stoppered  container  it  does 
not  show  this.  Again,  alcoholic  potash  kept  in  a  glass- 
stoppered  bottle  for  any  length  of  time  will  yield  a  saponi¬ 
fiable  resin  very  much  like  that  obtained  from  rubber,  so 
there  may  be  reason  for  chemists  to  disagree  in  the  matter. 

I'hird,  in  regard  to  the  increase  of  the  acetone  extract 
in  a  compound,  this  matter  is  still  under  investigation, 
rhat  certain  mixtures  have  an  increase  of  the  extract  is 
well  known,  but  it  is  not  yet  known  by  the  writer  where 
this  increase  comes  from.  It  certainly  is  not  due  to  the 
vulcanization ;  if  it  is  in  the  mastication,  it  would  seem  that 
all  compounds  should  show  it,  but  they  do  not.  The  writer 
has  had  for  experimental  tests  rubber  so  masticated 
as  to  become  a  soft,  sticky  substance,  utterly  unlike  the 
original  rubber  yet  showing  no  increase  of  acetone  extract. 

Regarding  the  specification  for  rubber  goods,  the  writer 
has  already  suggested  to  Mr.  Del  Mar  the  advisability  of 
stating  in  the  specification  the  exact  method  of  analysis, 
and  he  has  also  offered  to  place  his  methods  at  the  com¬ 
mittee’s  disposal  if  the  methods  it  now  has  under  con¬ 
sideration  are  not  satisfactory.  The  writer  is  therefore 
at  a  loss  to  understand  Mr.  Del  Mar’s  closing  remarks. 

Xcu’  York.  W.  Jones. 
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Generators,  Motors  and  Transformers. 

Centrifugal  Force  Acting  on  Poles  of  Alternators. — J. 
Dalemont. — A  mathematical  article  illustrated  by  diagrams 
giving  a  method  for  calculating  the  centrifugal  force 
exerted  on  the  poles  of  alternators.  The  author  starts 
from  formulas  of  Arnold  and  introduces  certain  approxi¬ 
mations  which  yield  a  simple  formula.  This  is  found  suf¬ 
ficiently  exact  in  practice,  as  shown  by  the  test  of  an 
alternator  of  2500  k\v  running  at  315  r.p.m. — La  Lumierc 
Flee.,  h'eh.  24. 

Operation  in  Parallel. — K.  Czeija. — The  first  part  of  a 
mathematical  paper  in  which  the  author  discusses  how  the 
electrical  designer,  the  engine  builder  and  the  operating 
central-station  manager  must  co-operate  to  produce  perfect 
operation  in  j)arallel.  The  author  discusses  what  each  of 
these  different  engineers  has  to  do  in  his  own  sphere  to 
solve  the  problem.  In  the  present  instalment  a  mathe¬ 
matical  review  is  given  of  the  properties  which  determine 
successful  operation  in  parallel. — FJek.  Zeit.,  Feb.  22. 

Lamps  and  Lighting. 

Cold  Light  from  an  Incandescent  Point  Source. — Dus- 
SAUi). — .\  summary  of  his  researches  on  the  use  of  fila¬ 
ments  of  very  reduced  dimensions  operated  with  a  current 
higher  than  the  normal  but  intermittent.  The  advantages 
are  reduced  power  consumption  and  the  production  of  the 
same  luminous  effects  which  can  be  obtained  otherwise  only 
with  powerful  arcs.  This  arrangement  also  represents  a 
cold  source  of  light  and  at  the  same  time  a  source  of  light 
from  practically  a  point.  It  is  for  this  reason  that  it  is 
jjarticularly  suitable  for  projection' purposes,  since  the  lamp 
can  be  placed  near  to  the  lenses  of  the  projection  ap¬ 
paratus. — La  Lumiere  Elec.,  Feb.  10. 

Photometric  Tests  of  Mercury-Vapor  Lamps. — J.  Pole. — 
-An  illustrated  account  of  tests  in  which  the  author  investi¬ 
gated  the  variation  of  the  intensity  of  the  light  along  a 
mercury-vapor  tube.  Diagrams  are  given  of  mercury- 
vapor  tubes  of  different  lengths  and  operated  with  different 
current  strengths.  In  each  case  the  candles  per  centimeter 
are  practically  constant  along  the  tube  with  the  exception 
of  the  two  ends  where  the  candle-power  per  centimeter  is 
less.  The  author  further  tested  the  change  of  voltage 
between  the  electrodes  and  change  of  sjjecific  consumption 
in  watts  per  cp  with  change  of  current.  These  tests  were 
made  with  various  mercury-vapor  tubes  of  different 
<liameters.  In  every  case  the  curve  giving  the  relation 
between  volts  and  amperes  shows  that  for  a  certain  am- 
l)erage  the  voltage  between  the  electrodes  is  a  minimum. 
.Since  at  this  point  the  arc  is  characterized  by  steadiness, 
this  value  of  current  is  called  the  normal  current  of  the 
mercury-vapor  lamp.  The  results  show  that  at  the  same 
time  the  specific  consumption  in  watts  per  cp  is  a  mini¬ 
mum.  .Some  calculations  are  added  on  the  “ideal  efficiency" 
of  the  mercury-va])or  lamp,  and  finally  it  is  shown  that  the 
light  intensity  of  an  alternating-current  mercury-vapor 
lamp  is  the  same  as  that  of  a  direct-current  mercury-vapor 
lamp  with  the  same  mean  current  at  the  cathode,  if  both 
lamps  have  the  same  dimensions  of  the  tube  and  the  same 
anodic  current  intensity  and  behave  alike  with  respect  to 
heat  radiation. — Etck.  Zeit.,  Feb.  15. 

Generation,  Transmission  and  Distribution. 

Suction  Gas  Plant. — .\n  illustrated  article  on  electrical 
develoimients  in  Stratford-on-.\von.  A  suction  gas  plant 
is  used,  two  gas  engines,  one  of  50  hp  and  one  of  81  hp, 
being  first  installed.  Recently  a  new  170-hp  gas  engine  has 
been  erected  coupled  to  an  85-kw  generator.  This  liberal 
allowance  of  engine  rating  is  necessary  to  insure  satis¬ 


factory  peak  performance  with  suction-gas  plant.  Since 
jiigh-grade  anthracite  is  rather  expensive  at  the  place  on 
account  of  the  freight  rate,  a  trial  was  made  of  anthracite 
slack  fuel  in  the  producer  when  the  170-hp  set  was  in- 


E 
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stalled.  As  had  been  feared,  the  poorer  fuel  caked  badly 
and  the  standard  steam-raising  attachments  on  the  pro¬ 
ducers  failed  to  supply  sufficient  steam  to  maintain  a  cool 
fire  (particularly  on  heavy  loads).  A  very  simple  method 
of  steam  raising  was  then  evolved  which  has  proved  satis¬ 
factory.  -As  indicated  in  Fig.  i,  water  is  run  into  a  length 
of  gutter  troughing  G,  when  it  trickles  through  side  per¬ 
forations  />,.  /»,„  />,„  on  the  exhaust  pipe  E,  between  the 
engine  cylinder  and  the  silencer.  G  and  E  are  located  in  a 
trough  T  (covered  by  a  floor  plate  F),  when  steam  is  auto¬ 
matically  drawn  to  the  base  of  the  gas  generator  P  (Fig. 
2)  by  the  suction  of  the  engine  admission  stroke.  To  give 
an  ai)proximate  idea  of  the  amount  of  water  vaporized,  the 
81 -hp  set,  carrying  30  kw  load,  required  a  stream  of  water 
about  y%  in.  in  diameter  (about  20  ft.  head)  to  be  run  into 
G  (h'ig.  i).  Experience  has  shown  that  each  engine  can 
thus  provide  the  full  steam  required  by  its  own  gas  gen¬ 
erator.  By  connecting  tunnels  and  dampers,  any  engine 


Fig.  2 — Steam- Raising  Device  and  Producer  Connections. 

can  be  supplied  with  steam  wholly  or  partially  by  any 
producer,  and  the  latter  can  be  fed  with  steam  from  any 
exhaust  pipe. — London  Elec.  Rezneze,  Feb.  23. 

Utilization  of  the  Pozver  of  the  Tides. — A  Springe. — A 
discussion  of  the  project  of  Pein  for  the  erection  of  a 
5000-hp  plant  near  Husum  to  utilize  the  power  of  the  tides. 
The  power  is  to  be  generated  in  direct-current  machines 
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which  feed  energy  either  directly  into  the  direct-current 
distribution  system,  or  into  a  storage  battery,  or  through 
the  intermediary  of  motor-generators  into  an  alternating- 
current  transmission  system.  Estimates  of  the  cost  are 
given,  and  it  is  believed  that  the  scheme  may  be  com¬ 
mercially  successful.  The  first  cost  is  estimated  as 
$1,250,000;  the  yearly  operating  cost  as  $125,000.  The  cost 
of  the  kilowatt-hours  generated  at  the  plant  is  estimated  as 
0.42  cent  if  30,000,000  kw-hr..  are  sold  per  year,  as  0.83 
cent  for  15,000,000  kw-hr,  sold,  and  as  2.5  cents  for  5,000,000 
kw-hr.  sold.  The  cost  of  operation  is  practically  inde¬ 
pendent  of  the  load. — Elek.  Zcit.,  Feb.  15. 

Electricity  in  Iron  Mines. — A.  Courtot. — A  paper  giving 
a  summary  of  the  present  use  of  electric  power  in  iron 
mines  with  special  reference  to  power-plant  equipment  and 
the  use  of  electricity  for  driving  the  pumps,  ventilators. 
<lrilling,  traction,  winding,  etc. — La  Lumicrc  Elec.,  Feb.  17. 

Traction. 

Voltage  Measurements  in  Single-Phase  Traction. — C.  F. 
Jenkin. — The  conclusion  of  his  paper  illustrated  by 
diagrams  in  which  the  author  discusses  the  meaning  of  the 
term  “potential  difiference”  in  alternating-current  circuits 
and  the  difficulty  of  measuring  this  quantity  by  means  of  a 
voltmeter  on  alternating-current  railway  circuits,  such  as 
the  earth  return.  .N'umerical  values  are  given  for  certain 
cases  and  for  different  positions  of  the  voltmeter.  In  con¬ 
clusion,  the  author  refers  to  the  pressures  that  may  result 
in  electrolysis,  shocks  and  leakage  on  railways. — London 
Electrician,  Feb.  23. 

Installations,  Systems  and  Appliances. 

“Energy-Factory”  vs.  Pozeer-Eactor  in  Tariffs  for  Elec¬ 
trical  Energy. — Riccardo  .\rno. — Some  rates  of  charging 
for  electrical  energy  are  based  on  the  power-factor,  but 
since  the  latter  is  a  variable  figure  it  represents  only  a 
limiting  value  below  which  the  consumer  is  not  permitted  to 
go.  In  order  to  provide  a  fair  system  of  charging  the 
author  proposed  to  base  the  charge  not  on  the  power-factor 
but  on  the  “energy-factor,”  that  is,  on  the  ratio  of  the  watt- 
hours  to  the  volt-ampere-hours.  The  latter  are  easily 
measured  by  his  “volt-coulometer,”  the  former  by  the  usual 
watt-hour  meter.  The  energy  factor  can  therefore  be 
measured  exactly  at  any  time. — La  Lumicrc  Elec..  Feb.  24. 

Kheostats. — .\n  article  giving  some  practical  notes  on  the 
design,  testing  and  operation  of  rheostats.  It  is  empha¬ 
sized  that  in  rating  rheostats  the  starting  time,  the  per¬ 
missible  time  between  successive  starts,  and  the  temperature 
rise  should  be  clearly  stated.  Some  practical  notes  on  the 
construction  of  rheostats  are  given.  Where  frames  of 
resistance  grids  are  mounted  one  above  the  other  it  is 
necessary  to  reduce  the  rating  to  allow  for  the  air  im¬ 
pinging  on  the  upper  grids  being  already  heated  from  the 
lower  banks.  The  accompanying  figures  are  suggested  for 
the  necessary  reduction  in  the  rating  for  various  numbers 
of  frames. 


Number  of  Frames. 

Rating. 

1 

1.00 

2 

1  0.80 

3 

0.67 

4 

0.60 

5 

1  0.54 

rile  author  refers  to  a  starting  method  in  which  suc¬ 
cessively  sections  of  resistance  are  connected  in  parallel 
with  each  other  instead  of  the  more  usual  method  of  cutting 
out  of  series.  This  method  is  held  to  effect  a  considerable 
saving  on  large  multiple-switch  type  starters  and  not  to  be 
generally  appreciated  at  its  true  value. — London  Elec. 
Reviczv,  Feb.  23, 

Degradation  of  Accumulative  Energy. — A.  G.  Coli.is. — 
An  illustrated  paper  read  before  the  South  Wales  Institu¬ 
tion  of  Engine^s.  It  is  intended  as  a  sequel  to  a  former 


paper  on  breaking  high-potential  and  low-potential  circuits. 
Further  oscillograph  records  of  the  effects  attending  the 
opening  and  closing  of  various  circuits  by  electrical  ap¬ 
paratus  are  given.  The  author  concludes  that  the  oil  switch 
has  again,  as  in  the  previous  tests,  demonstrated  its 
superiority  in  rupturing  a  direct-current  circuit,  and  that 
under  certain  conditions  it  is  an  effective  and  useful  circuit 
interru])ter.  'I'he  author  has  designed  a  new  form  of  switch 
which  will  rupture  satisfactorily  a  large  short-circuit  cur¬ 
rent  at  maximum  disturbance  without  the  resultant  destruc¬ 
tive  generated  forces  hitherto  experienced  with  standard 
oil  switches.  In  power  stations  of  large  capacities  oil- 
switch  gear  requires  remodeling  to  effect  the  removal  of 
the  instantaneous  value  of  maximum  disturbance.  The 
present  measures  adopted  for  this  purpose  in  the  form  of 
reactances  and  other  artificial  accessories  do  not  success¬ 
fully  meet  the  exigencies  of  a  large  power  supply  and  re¬ 
move  the  difficulties  encountered  thereby.  An  account  of 
the  discussion  which  followed  is  also  given. — London  Elec¬ 
trician.  Feb.  23. 

Argentina. — L.  J.  Seidi.er. — The  conclusion  of  his  article 
illustrated  by  many  diagrams  on  the  import  and  export 
trade  of  Argentina  during  the  first  ten  years  of  this  cen¬ 
tury.  Electrical  products  are  not  exported  at  all  from 
Argentina,  but  the  country  is  a  good  importer  of  such 
products.  So  far  most  of  the  electrical  products  have  been 
imported  from  Germany.  The  value  of  electrical  products 
imported  into  .Argentina  in  the  year  1909  was  $2,192,000 
from  Germany,  $1,198,000  from  England,  $324,000  from 
the  L^nited  States,  $222,000  from  Italy,  $108,000  from 
France  and  $83,000  froiti  Belgium.  In  other  tables  details 
are  given  of  the  different  groups  of  electrical  machines 
and  apparatus  which  are  imported.  It  is  only  in  the  group 
of  small  motors  and  electric  fans  that  the  United  States  is 
leading  so  far  all  other  countries.  It  is  stated  that  other 
countries  are  making  great  efforts  to  take  the  leading  posi¬ 
tion  away  from  Germany. — Elek.  Zeit.,  Feb.  22. 

Wires,  Wiring  and  Conduits. 

Circuit  Breakers. — A  note  on  a  recent  British  patent 
(No.  29.980,  Feb.  15,  1912)  of  Evershed  &  Vignoles,  Ltd., 
and  Sydney  Evershed  for  a  magnetic  circuit-breaker  for 
the  protection  of  apparatus  from  sudden  overload.  On 
each  limb  of  a  horseshoe  magnet  of  soft  iron  are  wound 
coils  in  circuit  with  the  apparatus  to  be  protected,  con¬ 
nected  either  in  series  or  parallel.  In  the  narrow  gap 
between  the  poles  is  a  spring-controlled  armature.  A  small 
demagnetizing  force  produced  by  the  coils  so  reduces  the 
residual  or  other  magnetism  in  the  gap  that  the  armature 
falls  by  the  action  of  the  spring  and  in  so  doing  opens  a 
specially  designed  quick-acting  switch.  Remagnetization 
of  the  magnet  after  action  is  effected  by  closing  another 
circuit  by  a  tapper  key  or  by  permanent  magnets. — London 
Elec.  Eng’ing,  Feb.  22. 

Insulators. — W.  Weicker. — Ilis  illustrated  Turin  Con¬ 
gress  paper  on  the  protection  of  overhead  insulators  and 
especially  of  suspension  insulators  against  dangerous  rises 
of  voltage. — La  Lumicrc  Elec.,  Feb.  17. 

Electrophysics  and  Magnetism. 

Emission  of  Electricity  from  Carbon  at  High  Tempera¬ 
tures. — J.  .A.  Darker  and  G.  W.  C.  Kaye. — .An  ab.stract  of 
a  paper  read  before  the  Royal  Society  in  London.  In  it 
a  number  of  new  phenomena  are  discussed,  among  which 
is  the  generation  of  electric  currents  of  considerable  mag¬ 
nitude  by  what  api)ears  to  be  a  new’  method.  Two  insu¬ 
lated  carbon  electrodes  are  inserted  into  a  carbon-tube 
resistor  furnace  at  a  high  temperature  and  are  connected 
externally  through  a  suitable  current  measurer.  If  one 
of  the  electrodes  is  suddenly  displaced  to  a  colder  or  hotter 
part  of  the  furnace  a  reversible  transient  current  is  pro¬ 
duced  in  the  circuit  without  the  application  of  an  external 
potential.  By  such  means  currents  up  to  2  amp  have  been 
obtained.  The  production  of  an  alternating  current  is 
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thus  rendered  possible  by  the  use  of  a  suitable  periodic 
device.  A  continuous  current  can  be  generated  by  suitably 
modifying  the  apparatus  so  as  to  maintain  a  large  perma¬ 
nent  temperature  difference  between  the  electrodes.  A 
steady  current  of  0.8  amp  has  thus  been  obtained  for  a 
few  minutes  and  o.i  amp  for  over  an  hour  by  water-cool¬ 
ing  one  electrode.  These  currents  are  such  as  would  be 
produced  by  a  discharge  of  negative  particles  from  the 
hot  electrode.  All  the  observations  were  made  at  atmos- 
|)heric  pressure.  The  extent  of  the  ionization  of  the 
furnace  atmosphere  at  high  temperatures  was  such  that 
cjuite  small  emfs  applied  to  two  exploring  electrodes  gave 
rise  to  steady  currents  of  relatively  enormous  magnitude. 
For  example,  with  8  volts,  currents  up  to  lo  amp  have 
been  obtained  at  a  temperature  of  about  2500  deg.  C. 
Some  of  these  observations  have  been  repeated  with  fur¬ 
naces  of  a  non-electric  character. — London  Electrician, 
Feh.  23. 

Electrical  Discharge  from  a  Point  to  a  Plane. — O. 
Hovda. — An  account  of  an  experimental  investigation  in 
which  the  starting  potential  and  the  currents  for  different 
voltages  were  determined  for  a  discharge  from  a  point 
to  a  plane  for  distances  up  to  100  cm  between  the  latter. 
The  distribution  of  potential  in  the  air  also  was  investi¬ 
gated.  The  starting  potential  for  short  distances  between 
point  and  plane  increases  rapidly  with  increasing  distances, 
while  at  larger  distances  the  increase  becomes  small,  the 
starting  potential  appearing  to  approach  a  constant  value 
for  very  large  distances.  The  currents  increase  rapidly 
with  the  voltage  while  the  distances  are  small  but  increase 
very  slowly  with  increasing  voltage  for  the  larger  dis¬ 
tances.  The  potential  gradients  along  the  normal  from  a 
discharge  point  to  a  plane  decrease  rapidly  as  one  recedes 
from  the  point,  pass  through  a  minimum,  and  again  in¬ 
crease  near  the  plate.  The  gradients  at  any  point  were 
found  to  be  proportional  to  the  square  root  of  the  current 
flowing.  Omitting  the  shortest  distances,  the  potential 
gradient  for  a  positive  current  of  given  value  bears  a  con¬ 
stant  ratio  to  the  potential  gradient  for  the  negative  cur¬ 
rent  of  the  same  value. — Phys.  Rctnew,  January. 

Helix  of  Cathode  Rays. — C.  T.  Knipp. — The  hot  lime 
cathode  furnishes  a  convenient  method  of  obtaining  a  com¬ 
pact  beam  of  cathode  rays  direct  from  the  source  and 
without  the  use  of  diaphragms.  This  makes  it  possible  to 
perform  with  very  simple  apparatus  a  number  of  instruc¬ 
tive  experiments  on  the  magnetic  and  electrostatic  deflec¬ 
tions  of  these  rays.  The  author  describes  an  apparatus 
which  represents  a  further  step  as  it  permits  realizing  a 
compact  helical  beam  of  cathode  rays. — Phys.  Rez'ietc, 
January. 

A  Model  of  an  Elementary  Magnet. — S.  R.  Williams. 
— The  author  has  formerly  proposed  a  theory  of  magnetism 
in  which  the  magnetic  atom  or  elementary  magnet  is 
imagined  as  consisting  of  a  positive  nucleus  (in  the  shape 
of  an  ohlate  spheroid),  about  which  are  revolving  one  or 
more  negative  electrons  similar  to  satellites.  He  has  now 
constructed  such  a  model  for  an  experimental  investiga¬ 
tion.  An  oblate  spheroid  of  soft  Swedish  iron  was  used 
for  the  positive  nucleus.  To  serve  as  the  revolving  elec¬ 
trons  a  current  was  sent  through  a  coil  wound  about  the 
spheroid  parallel  to  the  equatorial  plane.  The  orientation 
of  the  system  was  studied  under  varying  conditions  with 
special  reference  to  the  two  predominating  forces  the 
equatorial  force  and  the  axial  force,  and  with  special 
reference  to  the  explanation  of  the  phenomena  of  mag¬ 
neto  striction. — Phys.  Re^'ic^e,  January. 

Electrochemistry  and  Batteries. 

Refractories. — F.  A.  J.  FitzGerald. — .\n  account  of  ex¬ 
periments  with  various  refractory  materials,  especially 
ahmdum,  crystalline  and  amorphous  crystolon  (silicon 
carbide),  magnesia  and  lime.  A  diagram  is  given  showing 
the  comparative  heat  conductivities  of  crystolon.  alundum 
and  silica,  F.very  reverberatory  problem  requires  indi¬ 


vidual  study  for  its  own  solution. — Met.  and  Client. 
Eng’ing,  March. 

Cyanide  Plating  .Solutions. — M.  G.  Weber. — A  paper 
pointing  out  that  cyanide  solution  such  as  is  used  for 
electroplating  in  order  to  be  successful  should  contain  three 
ingredients — an  alkali  cyanide,  a  cyanide  of  the  metal  to 
be  deposited,  and  a  conducting  salt.  Such  solutions  can 
best  be  prepared  by  the  use  of  trisalytes. — Met.  and  Chem. 
Eng’ing,  March. 

Electrostatic  Separation. — H.  A.  Wentworth. — An 
illustrated  paper  read  before  the  American  Institute  of 
Mining  Engineers  on  recent  developments  in  the  Duff 
electrostatic  concentration  process. — Met.  and  Chem. 
Eng’ing,  March. 

Lead  Analysis. — E.  List. — A  description  of  a  quick  and 
accurate  electrolytic  method  for  the  determination  of  lead. 
— Met.  and  Chem.  Eng’ing,  March. 

Units,  Measurements  and  Instruments. 

Analysis  of  Alternating-Current  IVaves. — K.  Pichel- 
mayer  and  L.  von  Schrutka. — An  illustrated  description 
of  a  new  method  for  resolving  an  alternating-current  wave 
into  its  fundamental  wave  and  upper  harmonics.  Instead 
of  the  actual  curve  of  the  wave,  use  is  made  of  an  approxi¬ 
mate  curve  consisting  of  as  many  straight  lines  as  may  be 
necessary,  and  then  trapezoids  are  formed  by  drawing  lines 
parallel  to  the  horizontal  axis  representing  the  time.  Eor 
each  of  these  trapezoids  the  resolution  in  fundamental  wave 
and  upper  harmonics  is  carried  out  and  the  result  for  the 
whole  wave  is  obtained  by  summation.  The  principal  dif¬ 
ference  from  other  methods  is  that  the  area  of  the  wave  is 
divided  up,  not  by  vertical  straight  lines  parallel  to  the  axis 
of  the  current,  but  by  horizontal  straight  lines  parallel  to 
the  axis  of  the  time.  The  advantage  of  the  method  is  that 
a  good  approximation  may  easily  be  obtained. — Elek.  Zeit., 
Feb.  8. 

Sealing  Metals. — P.  E.  Shaw. — An  abstract  of  a  paper 
read  before  the  Physical  Society  in  London.  The  estab¬ 
lished  method  of  fixing  quartz  fiber  for  accurate  torsion 
experiments  is  due  to  Prof.  C.  V.  Boys.  It  involves  careful 
cleaning,  silvering,  electrolytic  depositing  of  copper,  tinning, 
and  finally  soldering.  This  considerable  trouble  can  be 
avoided  by  the  simple  means  given  below,  while  the  result¬ 
ing  joint  is  in  some  cases  stronger.  Professor  Threfall 
used  Margot’s  solder  (92  per  cent  Sn,  8  per  cent  Zn)  to 
fasten  glass,  aluminum  or  quartz  surfaces  to  any  other. 
I'he  author  finds  this  material  acts  perfectly  and  is  very 
simple,  the  bit  being  of  aluminum  and  there  being  no  flux. 
Further  investigation  shows  that  there  is  no  special  merit 
in  Margot’s  formula.  In  place  of  Margot’s  solder  the  fol¬ 
lowing  will  be  found  to  act  very  well:  (a)  tin,  (b)  zinc, 
(c)  various  alloys  of  tin  and  zinc,  (d)  tinman’s  solder,  (e) 
aluminum.  Lea<l  does  not  stick  well,  though  it  might  be 
made  to  do  so  if  oxidation  were  prevented.  Then  there  is 
a  variety  of  materials  with  melting  points  ranging  from 
180  deg.  to  660  deg.  For  all  these  and  like  materials  which 
act  in  the  same  manner  as  sealing-wax  the  writer  suggests 
the  term  sealing  metals.  They  have  the  advantage  over 
any  wax  both  in  a  high  melting  point  and  in  the  non¬ 
emission  of  vapor  when  the  temperature  is  raised. — London 
Electrician,  Feb.  9. 

Measurement  of  Inductances  and  Capacities. — H.  Zipp. 
— The  author  first  criticises  Penkert’s  electrodynamic 
balance  for  the  measurement  of  self-induction.  He  claims 
that  the  method  does  not  give  the  whole  self-induction  of 
the  coil  suspended  on  the  balance  arm  but  only  the  in¬ 
ductance  of  the  stray  field.  He  describes  a  modification  of 
the  method  by  which  the  exact  self-induction  can  be 
determined  by  two  resistance  measurements.  Since  the 
electrodynamic  balance  has  the  practical  disadvantage 
that  the  current  must  be  conducted  to  it  through  mercury 
contact  which  may  easily  cause  a  change  of  the  equilibrium 
conditions,  he  advises  an  electrodynamometer  with  mova- 


March  i6,  1912. 


ELECTRICAL  WORLD. 


603 


ble  coil  based  on  the  same  principle.  Results  of  measure¬ 
ments  are  given  which  show  that  the  method  is  cpiite  ac¬ 
curate  for  determining  inductances,  capacities  and  fre¬ 
quencies. — Elck.  Zcit.,  Feb.  22. 

Accuracy  of  Meters. — A.  T.  Bullen. — The  author  gives 
some  figures  concerning  the  accuracy  of  meters  in  practice 
from  extended  tests.  In  a  period  extending  over  five  years 
the  number  of  meters  tested  in  a  particular  supply  area 
was  3274.  Of  these,  2240  were  found  to  be  within  3  per 
cent.  Details  are  given  of  the  faults  detected  in  the  dif¬ 
ferent  meters.  It  is  concluded  in  general  that  when  elec¬ 
tricity  meters  are  inaccurate  it  is,  as  a  rule,  the  company 
and  not  the  consumer  who  has  to  suffer,  and  that  inaccu¬ 
rate  meters  are  the  exception  rather  than  the  rule.  Most 
troubles  are  caused  through  mechanical  failures. — London 
Elec.  En^iu^,  Feb.  22. 

Condensers  zeith  Kerosene  as  Dielectric. — S.  H.  A.vdek- 
SON. — The  capacity  of  a  parallel-plate  condenser  with  kero¬ 
sene  as  the  dielectric  is  not  affected  by  frequency  for  a 
range  of  i  to  1,600,000.  Consequently  this  type  of  condenser 
is  very  desirable  to  use  for  work  in  electric  oscillations,  as 
the  value  of  the  capacity  obtained  for  low  frequencies  holds 
for  high  frequencies.  The  most  satisfactory  method  of 
measuring  small  capacities  is  the  Fleming-Clinton  rotating 
commutator  scheme.  This  is  very  accurate  if  the  insulation 
is  good. — Phys.  Reviezv,  January. 

Condensers. — A  note  on  a  recent  British  patent  (No. 
24,084,  Feb.  8,  1912)  of  the  British  Insulated  &  Helsby 
Cables,  Ltd.,  and  E.  A.  Bayles.  These  condensers  are  made 
by  rolling  up  metal  strips  with  paper  or  similar  dielectric, 
and  then  impregnating  with  paraffin  wax.  To  increase  the 
dielectric  capacity  by  preventing  shrinkage  of  the  wax,  the 
cooling  takes  place  under  great  pressure,  about  i  ton  per 
square  inch.  It  is  claimed  that  for  the  same  size  of  elec¬ 
trodes  the  capacity  is  nearly  doubled  by  this  process. — 
London  Elec.  Et/g’ff/g,  Feb.  15. 

Telegraphy,  Telephony  and  Signals. 

Eault  Localisations  in  Telephone  Cables. — E.  Giersixg. 
— The  author  shows  that  if  an  insulation  fault  is  to  be 
localized  in  a  telephone  cable  with  several  conductors, 
while  the  insulation  of  all  conductors  is  poor,  simple 
Wheatstone  bridge  measurements  may  be  employed  with 
the  aid  of  a  convenient  formula  which  is  developed. — 
Eletc.  Zeit.,  h'eb.  22. 

Telephone  Cables. — An  illustrated  article  on  the  manu¬ 
facture  of  telephone  cables  at  the  W^oolwich  Works  of 
Siemens  Brothers  &  Company.  Detailed  information  is 
given  of  the  construction  of  a  composite  telephone  and 
telegraph  cable  made  at  that  works. — London  Electrician, 
Feb.  23. 

Transmission  of  Signals  on  Shipboard. — An  illustrated 
description  of  a  new  electrical  ship’s  telegraph  apparatus 
due  to  Carl  Meyer,  using  alternating  current.  The  arrange¬ 
ment  is  based  on  the  same  principle  as  that  of  the  ordinary 
rotary  synchronizer,  namely,  the  interaction  between  the 
rotor  and  stator  windings  of  an  induction  motor  in  which 
both  the  rotor  and  the  stator  windings  are  supplied  from 
the  outside  with  independent  currents  of  the  same  fre¬ 
quency. — London  Elec.  Reviezv,  Feb.  9. 

Electric  Signals  and  Communications  for  Railzvays. — 
E.  Sayers. — A  paper  on  the  use  of  electricity  for  the  con¬ 
trol  of  railways  with  special  reference  to  the  Midland  Rail¬ 
way  in  England.  Its  load  center  of  gravity  is  at  Derby  and 
the  telegraph  and  telephone  lines  radiating  from  there  are 
discussed,  as  are  also  the  signal  systems  and  block  systems. 
— Lonclon  Electrician,  Jan.  19. 

Miscellaneous. 

Specifications. — F.  S.  Sells. — The  author  discus.ses 
several  undesirable  features  of  the  usual  specifications  in 
British  electrical  practice.  He  emphasizes  that  there 
should  be  no  need,  if  standards  are  agreed  upon  and  estab¬ 
lished  or  if  standard  good  work  is  a  known  quantity,  for 


manufacturing  details  to  be  enumerated  in  a  specification. 
Notes  are  added  on  time  of  completion  and  penalties,  etc. 
He  suggests  the  general  adoption  of  the  following  clause 
in  every  specification:  “The  engineer  undertakes  that  he 
will  consider  all  drawings  submitted  by  proposing  con¬ 
tractors  as  confidential,  and  that  he  will  not  .show  any 
such  drawings  to  other  manufacturers,  whether  they  are 
tendering  for  his  specification  or  not.” — London  Elec¬ 
trician,  Feb.  23. 

Insurance  of  Employees. — A.  N.  Manes. — A  long  ac¬ 
count  of  the  new  German  law  of  Dec.  20,  1911,  for  obliga¬ 
tory  insurance  of  all  employees  who  receive  less  than 
$1,250  per  year.  Fhe  insurance  premiums  must  be  paid 
one-half  by  the  employee  and  one-half  by  the  employer. 
The  whole  sum  is  to  be  paid  out  by  the  employer  to  the 
insurance  department,  the  employer  deducting  one-half  of 
the  premium  from  the  wages  of  the  employee. — Elek.  Zeit., 
I'eb.  22. 

British  Electrical  Imports  and  Exports. — A  statistical 
article  with  diagrams  showing  the  fluctuations  of  British 
electrical  imports  and  exports  during  the  past  seven  years. 
American  imports  into  Great  Britain  reached  an  appreciably 
higher  level  in  1911  than  in  1910,  but  are  far  below  those 
from  Germany.  The  gross  value  of  electrical  exports  from 
Great  Britain  in  1911  was  $23,000,000.  The  1911  monthly 
average  of  the  imports  was  over  $1.000,000. — London  Elec. 
Rez’iezv,  Jan.  26. 


Book  Reviews 


I'rincipes  i)e  i.A  TEciiNigrE  de  l'Lclaikage.  By  L.  Bloch. 

Paris,  France:  Gauthier- V’illars.  183  pages,  12  tables. 

Price,  5  francs. 

A  translation  by  M.  G.  Roy  of  the  textbook  “Grundziige 
der  Beleuchtungstechnik”  by  Bloch,  of  Berlin.  The  book 
is  well  translated  and  illustrated.  Its  six  chapters  deal  with 
the  following  subjects:  Fundamental  units  of  illumination 
technics;  the  measurement  and  calculation  of  luminous  in¬ 
tensity;  a  critical  study  of  illumination;  the  calculation  of 
illumination;  the  measurement  of  illumination;  indirect 
illumination.  An  appendix  follows  with  a  number  of 
observations  on  actual  lamps.  The  book  is  simply  and 
clearly  written.  It  will  commend  itself  to  students  of 
photometry  in  illuminating  engineering  who  are  familiar 
with  the  h'rench  language. 


Electricity  in  Loco.motion.  By  A.  G.  Whyte,  B.Sc.  Lon¬ 
don :  Cambridge  University  Press.  141  pages,  18  illus. 
Price,  I  shilling. 

A  very  instructive  and  practical  little  book  intended  for 
the  enlightenment  of  the  public,  and  particularly  the  British 
public,  on  the  subject  of  electric  traction.  The  style  of 
the  text  has  much  literary  charm  for  clearness,  conciseness 
and  esthetic  taste.  The  subjects  dealt  with  in  the  sixteen 
successive  chapters  are  as  follows:  The  wheel  and  the 
public;  early  tramroads  and  railways;  the  birth  of  electric 
traction ;  the  essential  advantages  of  electric  traction  on 
tramways;  the  mechanism  of  an  electric  tramcar;  conduit 
tramway  systems ;  the  backwardness  of  electric  traction  in 
Great  Britain ;  electric  tramway  stagnation ;  regenerative 
control ;  accumulator  electric  traction ;  petrol-electric 
vehicles;  the  pioneer  electric  railways;  electric  railways 
from  the  engineering  point  of  view;  electric  traction  on 
main-line  railways;  curiosities  of  electric  traction;  the 
future.  One  prominent  deduction  from  the  history  of 
British  electric  tramway  enterprise,  as  outlined  without 
prejudice  in  this  little  book,  is  the  disastrous  influence  of 
excessive  legislation  upon  enterprise.  The  book  will  be  of 
value  to  all  persons  interested  in  the  development  of  electric 
traction  in  Great  Britain. 


New  Apparatus  and  Appliances 


SEPARABLE-CAP  ATTACHMENT  PLUGS 


MOLDED-CONCRETE  UNDERGROUND  CONDUIT, 


In  some  cases  the  porcelain  or  porcelain-cap  attachment 
plug  is  not  suitable  because  of  liability  of  breakage.  The 
two  separable-cap  attachment  plugs  illustrated  herewith 
liave  been  developed  to  overcome  this  disadvantage.  The 


The  Chicago  Stone  Conduit  Company,  of  435  Rookery 
Building.  Chicago,  is  a  new  concern  that  manufactures 
a  comparatively  new  form  of  underground  conduit  known 
as  “stone-duct.”  This  is  a  product  made  by  tbe  Graham 
process.  Material  for  each  length  of  conduit  is  portioned 
by  weight  into  steel  molds  having  the  form  of  the  length  of 
pipe  to  be  made.  The  conduit  is  made  round  in  section  like 
a  pipe,  and  is  not  made  of  vitrified  clay  or  tile,  but  of 
molded  concrete.  When  stone-duct  is  laid  with  an  envelope 
of  concrete  it  forms  a  monolithic  mass,  as  the  concrete 
envelope  makes  an  e.xcellent  bond  with  the  concrete  of  the 
duct.  Adjoining  sections  of  the  duct  are  connected  by 
means  of  metal  rings  placed  at  tbe  ends  of  each  section. 
The  interior  surface  of  stone-duct  is  smooth,  making  it 
easy  to  draw  in  the  cables.  The  material  can  be  readily 
cut  with  an  ordinary  cross-cut  saw.  It  is  said  that  seven  or 
eight  million  duct-feet  of  this  form  of  conduit  are  in  use 
in  Chicago,  where  it  is  employed  by  the  Commonwealth 
Edison  Company,  the  street-railway  companies  and  the 
Chicago  Telephone  Company. 


Fig.  2 — All-Composition  At 
tachment  Plug. 


Fig.  1 — Porcelain- Base  At 
tachment  Plug. 


GIANT  STRAIN  INSULATOR, 


caps  of  both  are  made  of  the  tough  insulating  material 
which  has  been  developed  for  tbe  Cutler-Hammer  line  of 
switch  specialties.  The  plug  shown  in  Fig.  i  has  a  porce¬ 
lain  base  and  that  in  Fig.  2  has  a  composition  base  and  cap. 
The  design  of  the  contacts  of  these  plugs  allows  the  separa¬ 
tion  of  the  cap  by  a  pull  in  any  direction  whatsoever.  Side 
strains  on  the  fixture,  receptacle  or  socket  are  therefore 
avoided.  The  rating  of  each  is  660  watts,  250  volts.  They 
have  both  been  approved  and  listed  by  the  Underwriters’ 
Laboratories  and  have  been  placed  on  the  market  by  the 
Cutler-Hammer  Manufacturing  Company,  Milwaukee,  Wis. 


The  giant  strain  insulator  shown  in  the  accompanying 
illustration  has  been  designed  with  a  view  to  maintaining 
permanently  its  high  insulation  resistance  and  for  excep¬ 
tional  mechanical  strength.  The  two  metal  parts  are  in¬ 
sulated  from  one  another  bv  lavers  of  sheet  mica,  each 


ELECTRICAL  METHOD  FOR  DETERMINING 
RECALESCENCE  POINTS. 


Giant  Strain  Insulator. 


In  the  accompanying  illustrations  is  shown  a  double  re¬ 
flecting  galvanometer  by  means  of  which  recale-scence  phe¬ 
nomena  in  metals  are  shown  to  rectangular  co-ordinates 
upon  a  screen.  The  method  employed  is  based  upon  the 


sheet  having  sufficient  dielectric  strength  to  withstand  the 
IKitential  for  which  the  insulator  is  designed.  The  malleable- 
iron  cup  casting  is  crimped  over  the  stud  casting  by  a  pres¬ 
sure  of  40  tons,  making  an  absolutely  rigid  insulated  joint. 
.\ny  movement  of  tbe  parts  is  thus  prevented  when  the  in¬ 
sulator  is  subjected  to  tension  or  temperature  changes,  and 
the-  mechanical  strength  of  the  insulator  is  limited  only  by 
the  strength  of  the  malleable-iron  eyes  or  clevises,  which 
arc  designed  liberally  so  as  to  withstand  the  severest  service 
conditions. 

A  non-absorbent  insulating  compound  is  then  molded  over 
the  entire  insulated  joint,  making  it  waterproof.  Owing  to 
the  rigid  joint  this  molded  insulation  is  subjected  to  no  me¬ 
chanical  strains.  Its  exterior  surface  is  .so  formed  that  it 
provides  ample  creepage  .surface  and  effectually  prevents  a 
continuous  film  of  moisture  from  forming  between  metal 
parts.  Tbe  metal  parts  are  sberardized,  which  effectually 
prevents  corrosion. 

Every  insulator  is  tested  mechanically  at  one-half  its  ulti¬ 
mate  strength,  the  2-in.  size  at  a  tension  of  2500  lb.  and  the 
2-''4<-in.  size  at  a  tension  of  4000  lb.  Roth  sizes  are  subjected 
to  an  alternating-current  potential  test  of  5000  volts  for 
five  seconds.  This  giant  strain  insulator  is  manufactured 
at  the  works  of  the  General  Electric  Company.  Schenec- 
tadv.  X.  Y. 


Fig.  1 — Double  Reflecting  Galvanometer, 


principle  that  the  chemical  and  physical  changes  within  the 
metal  are  accompanied  by  an  evolution  or  absorption  of 
heat,  the  galvanometer  giving  an  indication  of  the  tempera¬ 
ture  difference  between  a  neutral  body  and  the  metal  as  a 
function  of  the  mean  temperature.  The  temperature  differ¬ 
ence  is  indicated  by  means  of  a  differential  thermocouple 


the  spot  therefore  following  a  curve  which  shows  the  change 
in  the  heat  evolution  or  absorption  throughout  any  desired 


around  a  single  centrally  located  pivot  rather  than  between 
two  pivots.  The  pivot  is  at  the  center  of  gravity  of  the 
moving  system,  which  is  at  the  geometric  center  of  the 
coil ;  around  this  pivot  the  moving  coil  swings  freely  with- 


by  providing  otie  small  electric  motor  adapted  to  drive  a 
large  variety  of  kitchen  utensils  by  direct  coupling  or  to  be 
belted  to  other  machines,  like  sewing-machines,  washing- 
machines,  ice-cream  freezers  and  the  like.  The  outfit  is 


Fig.  1 — Alternating-Current  Multi-Range  Ammeter. 


Fig.  1 — Vegetable  Slicer  on 
Portable  Power  Table. 


F.g.  2 — Portable  Power  Table 
Arranged  as  a  Lathe. 


connected  to  me  of  the  two  galvanometers  employed.  The  out  touching  the  magnetic  system.  When  the  case  con- 
actual  temperature  of  the  test  piece  is  indicated  by  means  of  taining  the  instrument  is  closed  the  pivot  is  automatically 


a  regular  thermocouple  connected  to  a  second  galvanometer. 
The  former  galvanometer  gives  a  vertical  motion  to  a  spot 

rs-f  liorVif  rri\r^»c  Q  fo  1  mrktinn  tliprpfn 


lifted  from  the  jewel  cup  and  thereby  protected  from 
mechanical  injury.  The  instruments,  it  is  claimed,  possess 
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temperature  range  and  thus  indicates  the  recalescence  phe¬ 
nomena. 

The  arrangement  of  the  galvanometers,  the  source  of 
light  and  the  photographic  .screen  are  shown  in  Fig.  2.  A 
ray  of  light  emanating  from  the  source  of  light  A  passes 
through  the  lenses  C  and  the  diaphragms  B  to  the  mirror 
of  the  first  galvanometer.  After  striking  this  mirror, 
its  horizontal  movement  is  changed  into  a  vertical  one  by 
the  reversing  prism  /:.  From  this  prism  the  light  is  passed 
on  to  the  mirror  /),  of  the  second  galvanometer,  where  the 
beam  is  moved  in  a  horizontal  direction.  The  combined 
vertical  and  horizontal  movements  result  in  a  curve  on  the 
screen  F  of  the  camera  H,  which  shows  clearly  the  re¬ 
calescence  points. 

Pile  above-described  galvanometer  was  developed  by  Mr. 
A.  Schramm  and  has  been  placed  on  the  market  in  Germany. 


very  high  sensitivity  without  involving  leveling  or  trouble¬ 
some  adjustment. 

The  above-described  instruments  are  made  by  Robert 
W.  Paul,  New  Southgate,  London,  who  has  established  a 
branch  office  at  i  East  Forty-second  Street,  New  York,  in 
charge  of  Mr.  Cuthbert  Ji‘  Brown. 


PORTABLE  POWER  TABLE. 

A  compact  and  practical  adaptation  of  electric  drive  for 
use  in  the  household  or  home  workshop  is  shown  by  the 
accompanying  illustrations.  It  is  known  as  the  Federal 
portable  power  table,  and  is  made  by  the  Federal  Sign 
System  (Electric)  of  Chicago.  The  idea  is  worked  out 


Fig.  2 — Arrangement  of  Double  Galvanometer  Equipment. 


Fig.  2 — Wattmeter. 


MOVING  COIL  INSTRUMENTS  OF  THE  UNIPIVOT 
TYPE. 


In  the  electrical  measuring  instruments  illustrated  here¬ 
with  the  moving  element  is  supported  upon  and  revolves 
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supported  by  an  oak  table  standing  30  in.  high  and  26  in. 
\\i<le  by  18  in.  deep.  It  is  provided  with  casters  and  can 
be  moved  about  easily.  Mounted  on  the  lower  shelf  is  a 
'4-bp  motor,  which,  through  suitable  gearing,  transmits 
power  to  the  upright  “power  bead,”  extending  above  the 
table,  b'rom  this  extend  two  horizontal  shafts  with  pro¬ 
tected  couplings.  The  top  of  the  table  has  a  smooth,  non- 
rusting  nickeloid  surface,  and  in  it  there  is  a  slot  in  which 
various  attachments  may  be  locked  firmly  in  place  by  move¬ 
ment  of  a  lever  at  the  front  edge  of  the  table,  one  of 
the  horizontal  shafts  automatically  coupling  with  the 
attachment  as  the  tool  is  pushed  toward  it.  In  Fig.  1  is 
shown  a  vegetable  sheer  connected  and  in  operation.  Other 
kitchen  attachments  wdiich  may  be  used  similarly  are  a 
bread  mixer,  cake  mixer,  coffee  grinder,  food  chopper,  egg 
beater,  food  grater,  apple  peeler,  knife  sharpener  and  knife 
polisher. 

I'or  transmitting  power  to  other  machinery  a  small 
grooved  pulley  is  placed  on  the  driving  shaft  of  the  motor, 
between  the  motor  and  the  inclosed  gearing.  In  addition 
to  this,  a  detachable  driving  shaft  and  pulley  is  provided, 
which  is  attached  to  the  power  head  in  the  same  manner 
as  in  the  case  of  the  other  apparatus.  To  this  the  ice-cream 
freezer  or  any  other  light  household  machinery  may  be 
attached.  Thus  two  different  machines  may  be  driven  at 
the  same  time,  or  one  machine  can  be  driven  from  the 
lower  pulley  while  the  table  itself  is  left  free  for  such  other 
uses  as  may  be  desired.  Energy  is  supi)lied  through  a  lo-ft. 
connecting  cord  fitted  with  a  detachable  plug  for  connec¬ 
tion  to  tbe  nearest  lamp  socket.  A  controlling  snap  switch 
is  placed  on  the  right-hand  side  of  the  front  of  the  table. 

1  be  portable  power  table  finds  a  large  field  of  usefulness 
in  tbe  kitchen,  and  it  is  designed  to  be  perfectly  safe  in  tbe 
hands  of  inexperienced  persons.  All  gears  are  inclosed, 
and  there  are  no  nooks  or  crevices  to  accumulate  dirt,  so 
that  the  device  is  a  sanitary  one.  The  power  table  can  also 
be  used  as  a  power  plant  for  the  home  workshop,  and  a 
man  or  boy  that  is  handy  with  tools  can  use  it  as  a  lathe 
or  drive  a  scroll-saw,  a  drill  or  a  buffing  machine.  In 
Fig.  2  the  table  is  shown  equipped  as  a  lathe.  Other  uses, 
as  in  school  laboratories  or  small  shops,  will  suggest 
themselves. 


FACTORY  TESTS  OF  SWITCHES  AND  SOCKETS 

rile  I’ryant  ICIectric  Company,  of  Bridgeport,  Conn.,  has 
a  completelv  etjuipped  laboratory  for  testing  switches,  sock¬ 
ets.  etc. — in  fact,  everything  having  a  switch  mechanism  of 
any  description — the  tests  applied  being  electrical  for  over¬ 
load  breaking  capacity  and  mechanical  for  endurance  under 
rated  load. 

The  electrical  tests  are  made  at  125.  250  and  600  volts, 
according  to  the  rating  of  the  device,  and  with  an  overload 
in  amperes  of  50  per  cent  up  to  and  including  lo-amp 
fittings.  Above  this  rating  the  tests  are  made  with  a  load  in 
amperes  25  per  cent  in  excess  of  normal.  When  thus  over- 
loadeil  tbe  devices  must  witbstand  fifty  operations  (on  and 
off )  without  serious  arcing  or  burning  of  contacts. 

I  he  ne.xt  test  is  the  mechanical  or  life  test,  for  which 
the  machine  shown  in  h'ig.  i  is  used.  It  is  motor-operated, 
has  speeds  of  4  to  to  makes  and  breaks  per  minute,  and  has 
mechanical  movements  for  o]>erating  all  the  different  types 
of  sockets  and  switches.  At  the  time  the  photograph  was 
maile  the  following  devices,  to  the  total  number  of  forty- 
nine.  were  under  test  on  the  machine: 

12  pull  sockets.  2  single-button  push  switches. 

7  key  sockets.  5  surface  snap  switches. 

6  two-button  push-button  switches.  1  rotary  flush  switch. 

0  two-button  pendent  switches.  3  ceiling  switches. 

4  iloor  switches.  1  fixture  pull  switch. 

2  single-button  pendent  switches. 

riie  devices  are  tested  at  full  rated  load  and  the  switch¬ 
board  around  the  machine  makes  it  possible  to  connect  any 


device  under  test  to  123.  230  or  630-volt  circuits.  The  loads 
are  lamp  banks  situated  outside  the  room  with  the  lamps 
shown  serving  as  pilots.  counter  on  the  machine  keeps 
a  record  of  the  complete  makes  and  breaks,  which  must  be 
over  60CO  to  meet  the  Underwriters’  requirements.  In  ad¬ 
dition  to  the  machine  shown,  a  small  machine  having  speeds 


Fig.  1 — Arrangement  of  Apparatus  for  Testing  Switches  and 
Sockets. 


of  36  and  173  makes  and  breaks  jier  minute  is  used.  Tbe 
larger  maebine  is  so  arranged  that  rotary  switches  may  be 
operated  with  either  a  continuous  or  intermittent  motion, 
the  latter  to  approximate  the  hand  ojieration  met  with  in 
actual  service. 

Fig.  2  shows  another  jiart  of  the  equipment,  namely, 
motor-generator  sets  for  supplying  different  test  circuits. 
The  large  set  comprises  a  33-hp.  iio-volt  motor  driving  a 
33-amp.  630-volt  direct-current  generator,  (^n  the  left  is 
shown  a  lo-hp.  iio-volt  motor  driving  a  generator  with  a 
capacity  of  900  amp  at  6  volts.  In  the  background  is  a 
small  beltctl  set,  the  generator  having  a  capacity  of  200  amp 
at  6  volts. 

A  record  is  made  of  the  performance  of  each  individual 


Fig.  2 — Motor-Generator  Equipment. 


device,  and  the  necessity  for  improvements  in  construction, 
strengthening  of  parts  or  changes  in  design  is  thus  discov¬ 
ered  before  new  devices  are  considered  ready  for  general 
distribution.  On  this  account  every  device  has  passed  the 
experimental  stage  before  tbe  designs  are  turned  over  to 
the  factory. 
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The  tests  made  by  the  manufacturer  are  checked  by  tests 
made  by  an  inspector  from  the  Underwriters'  Laboratories, 
who  visits  the  factory  regularly  and  makes  overload  and 
endurance  tests  on  samples  selected  from  the  assembling 
benches. 


high-tension  and  low-tension,  is  a  simple  matter,  accom¬ 
plished  by  means  of  insulating  cylinders.  The  high-tension 
winding  is  insulated  from  the  core,  not  by  interposing  large 
masses  of  insulation,  but  by  subdividing  the  high-tension 
winding  and  so  connecting  the  coils  that  the  coil  with  maxi- 


600, OOO-VOLT  TESTING  TRANSFORMER. 


The  accompanying  illustration  shows  a  500.0CK)-volt  test¬ 
ing  transformer  recently  built  by  the  Westinghouse  Electric 
&  Manufacturing  Company,  East  I’ittsburgh,  Pa.,  for  in¬ 
sulation  tests  on  high-voltage  power  transformers  and  other 
high-tension  apparatus.  Its  design  illustrates  an  ingenious 
handling  of  the  problem  of  insulation,  whereby  this  ex¬ 
tremely  high  voltage  is  taken  care  of  in  a  very  satisfactory 
manner  without  increasing  the  amount  of  insulating  mate¬ 
rials  used,  or  the  bulk  of  the  apparatus,  tf)  an  excessive 
degree. 

It  will  be  seen  that  the  transformer  has  only  one  high- 
tension  terminal,  the  other  end  of  the  winding  being 
grounded.  .As  insulation  tests,  almost  without  exception, 
can  be  made  with  one  side  grounded,  this  feature  is  not 
objectionable  but.  on  the  contrary,  it  has  been  found  to 
have  many  advantages. 

It  will  be  noted  that,  with  one  end  of  the  high-tension 
winding  grounded,  it  is  necessary  to  insulate  the  ungrounded 
end  and  also  the  high-tension  terminal  for  the  full  trans¬ 
former  voltage.  On  the  other  hand,  if  the  middle  point  of 
the  winding  were  grounded  and  both  ends  brought  out 
through  insulated  terminals,  it  would  be  necessary  to  in¬ 
sulate  the  ends  of  the  winding  and  the  terminals  for  only 
one-half  the  transformer  voltage;  for  example,  if  the  volt¬ 
age  between  terminals  is  750,000.  it  would  be  necessary  to 
insulate  the  winding  and  terminals  to  ground  for  only  one- 
half  this  amount,  or  375,000  volts.  From  this  it  will  be  seen 
that  the  in.snlation  problem  for  the  given  terminal  voltage 
is  a  much  more  difficult  one  when  one  end  of  the  winding  is 
grounded  than  when  the  middle  point  is  grounded.  A  con¬ 
siderable  proportion  of  insulation  tests  made  are  from  the 
windings  of  the  ap])aratns  under  test  to  ground,  and  to  make 


.Fig.  1 — 500,000-Volt  Testing  Transformer. 


Fig.  2 — Testing  Transformer  with  Casing  Removed. 


nnnn  potential  to  ground  is  located  at  the  greatest  distance 
from  the  yoke. 

The  arrangement  just  described  is  shown  in  Eig.  3.  The 
ungrounded  end  of  the  winding  is  at  the  middle  of  the 
column  of  coils.  'I'he  coils  placed  nearer  to  the  yokes  are 
nearer  the  grounded  end  of  the  winding  and  their  potential 
to  ground  is  correspondingly  less.  The  coils  at  the 
grounded  end  of  the  winding  practically  touch  the  yokes. 
The  distance  of  the  coil  from  the  yoke  increases  with  its 
voltage  above  ground,  and  the  potential  gradient  from  the 
ungrounded  terminal  is  therefore  fi.xed  and  uniform.  The 
windings  of  this  transformer  have  developed  a  voltage  of 
boo.txjo  without  any  sign  of  distress. 

The  high-tension  terminal  is  of  the  well-known  condenser 
type,  made  of  alternate  layers  of  insulating  material  and 
tinfoil  so  proportioned  in  length  and  thickness  that  the 
l)otential  gradient  along  the  surface  from  line  terminal  to 
ground  is  a])proximately  uniform.  The  large  “hat”  on  top 


LT  Winding  Insulahng 


Pig.  3 — Diagram  Showing  Cross-Section  of  Testing  Transformer. 


such  tests  with  a  transformer  having  the  middle  point  of  the  terminal,  which  is  provided  to  prevent  corona  effect, 
grounded  is  most  inconvenient  because  it  necessitates  the  is  made  of  wood,  coated  with  tinfoil.  Its  effect  is  to  make 
placing  of  the  apparatus  on  a  su])port  insulated  from  ground  the  static  field  from  line  terminal  to  ground  uniform  and 

for  one-half  the  test  voltage.  to  prevent  concentration  of  static  field.  Without  the  hat 

The  problem  of  insulation  is  solved  in  an  ingenious  way.  corona  was  present  at  about  350,000  volts.  With  the  hat 

The  insulation  of  the  k)W-tension  winding,  and  between  there  is  no  corona  up  to  570,000  volts. 
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BUSINI^SS  is  improving  gradually  with  approach  of 
the  si)ring  season,  and  in  some  lines  the  volume 
slightly  exceeds  the  average  for  this  time  of  the 
year.  Untilled  orders  on  the  books  of  the  United  States 
Steel  Corporation  on  Feb.  29  showed  a  small  gain  over 
those  on  hand  Jan.  31,  these  totals  being  5,454,200  tons  and 
5.379.7-1  tons  respectively.  With  further  increase  in  de¬ 
mand  for  steel,  it  is  probable  that  prices  will  advance,  in 
whicli  event,  with  the  large  tonnage  now  being  written,  the 
outlook  in  the  steel  trade  would  be  distinctly  encouraging, 
rile  movement  in  pig  iron  and  coke  in  the  past  two  weeks 
has  assumed  very  favorable  proportions,  a  fact  which  is 
considered  by  many  as  a  forerunner  of  general  improve¬ 
ment.  Labor  dissensions  are  furnishing  the  greatest  hin¬ 
drance  to  industrial  advancement  at  present,  but  in  several 
of  the  sections  where  this  unrest  is  most  pronounced  it  is 
believed  that  harmony  will  be  soon  brought  about.  Rates 
for  long-term  loans  have  become  a  trifle  lower  in  the  New 
York  market,  but  otherwise  there  has  been  little  change. 
Quotations  March  13  were:  Call,  2j^^@2^  per  cent; 
ninety  days,  3(fi'3%  per  cent. 


TilE  COPPER  M.\RKET. 

.Stocks  of  marketable  cop])er  on  hand  in  the  United  States 
on  March  i  were  62,939.9^8  lb.,  according  to  the  February 
'tatement  of  the  Copper  Producers’  Association.  This 
compares  with  66,280,643  lb.  on  hand  on  Feb.  1,  and  repre¬ 
sents  a  decrease  of  3,340,655  lb.,  which  was  considerably 
under  trade  expectations.  Refinery  output  was  116,035,809 
lb.,  as  compared  with  1 19.337.753  Ih.  in  January.  Production  in 
February,  reduced  to  a  per  diem  basis,  showed  a  slight 
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.  65  16 

3 
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Best  selected . 

.  69  0 

0 

65  5  0 

increase,  being  at  a  daily  rate  of  approximately  4,000,000 
lb.,  as  compared  wdth  3.800,000  lb.  in  January.  Total  de¬ 
liveries  were  119,376,464  lb.,  as  compared  with  142,511,805 
lb.  in  January.  Domestic  deliveries  were  56.228,368  lb.,  a 
decrease  of  6,115,533  under  the  January  total.  This  left 
exports  for  the  month  of  only  63,148.096  lb.,  as  compared 
with  80.167,904  lb.  in  January.  This  heavy  falling  off  was 
rather  generally  expected  in  view  of  the  large  shipments 
abroad  in  the  two  months  preceding.  Foreign  buying  in 
the  current  week  has  been  at  a  light  rate,  due  in  part  to 
unsettled  industrial  conditions  abroad  and  to  the  fact  that 
foreign  consumers  are  well  supplied  as  a  result  of  the  heavy 
buying  in  the  early  part  of  the  year.  The  domestic  market 
has  also  been  (juiet  this  week,  and  prices  are  unchanged. 
Electrolytic  is  quoted  nominally  at  14^4  cents  f.o.b.  New 
York.  Exports  for  the  month,  including  March  13.  aggre¬ 
gate  11.470  tons.  The  daily  call  on  the  Metal  Exchange 
March  13  quoted  copper  as  per  the  acconqianying  table. 


INDUSTRIAL  .\ND  COMMERCIAL  NOTES. 

Foreign  Trade  Opportunities. — .Attention  is  called  in  re¬ 
cent  I^aily  Consular  and  Trade  Ri'l^orts  to  opportunities  that 
exist  for  the  introduction  of  .American  electrical  apparatus 
abroad.  Schedule  No.  8326  states  that  a  telephone  company 
which  has  been  operating  in  a  Latin-.American  city  for  sev¬ 
eral  years  with  overhead  wires  is  preparing  to  install  an 
underground  system,  and  suggests  that  .American  manu¬ 
facturers  if  interested  correspond  wdth  this  company  without 


delay.  Under  Schedule  No.  8332  an  .American  consul  reports, 
in  reply  to  an  inquiry  from  the  United  States,  that,  while  all 
telephone  lines  in  his  district  are  owned  by  the  government 
and  there  is  only  a  small  demand  for  apparatus,  a  good 
market  exists  for  special  and  superior  equipment.  Schedule 
No.  8310  states  that  an  .American  consul  on  an  island  in  the 
.Atlantic  Ocean  has  forwarded  a  report  on  the  possibilities 
for  the  construction  and  operation  of  an  electric  raiUvay  in 
his  district.  .Accompanying  the  report  are  maps,  photo¬ 
graphs,  etc.,  all  of  which  can  be  obtained  from  the  Bureau 
of  Manufactures  by  interested  parties.  Schedule  No.  8313 
gives  details  of  the  plans  of  a  group  of  English  capitalists 
for  the  erection  of  several  hydroelectric  plants  in  various 
parts  of  Mexico  and  suggests  that  .American  manufacturers 
and  exporters  of  electrical  machinery  communicate  with  rep¬ 
resentatives  of  the  persons  interested.  Schedule  No.  8314 
states  that  the  government  of  a  Latin-American  country  has 
granted  a  concession  for  an  underground  telephone  system 
in  a  certain  city,  wdth  the  privilege  of  erecting  rural  lines 
in  other  parts  of  the  country.  The  company  now  being  or¬ 
ganized  in  connection  w'ith  the  above  will  be  a  competitor 
of  a  company  which  has  operated  an  overhead  line  in  the 
city  in  question  for  many  years. 

Western  Electric’s  February  Business. — Goods  billed  by 
the  Western  Electric  Company  in  February  aggregated 
about  2  per  cent  less  than  those  in  February.  1911,  in  which 
connection  it  is  pointed  out  that  last  year  began  at  a  rate 
which  was  not  maintained  throughout  the  twelve  months. 
New  business  received  during  February  was  $700,000  in  ex¬ 
cess  of  goods  billed.  This  compares  with  an  increase  of 
$500,000  in  unfilled  orders  in  January,  and  means  that  in¬ 
coming  business  for  these  two  months  has  been  $1,200,000 
in  excess  of  goods  shipped  out.  .As  regards  the  sources  of 
new  business  during  the  month,  sales  to  companies  outside 
of  the  Bell  interests  were  the  best  for  any  month  in  the 
history  of  the  company.  The  falling  off  in  business  came 
principally  from  the  West,  the  eastern,  southern  and  cen¬ 
tral  sections  of  the  country  maintaining  the  good  showing 
of  recent  months.  Foreign  business  compares  favorably 
with  last  year’s  figures.  With  estimates  of  Bell  telephone 
construction  for  1912  aggregatirfg  $55,000,000  of  new  work 
to  begin  the  year  with,  a  moderate  trade  revival  during  the 
year  should  give  the  Western  Electric  Company  an  excel¬ 
lent  oportunity  to  exceed  the  gross  business  record  of  $60,- 
000,000  that  it  made  in  1906. 

Union  Gas  &  Electric  Meeting. — At  a  meeting  on  March 
8  the  board  of  directors  of  the  Union  Gas  &  Electric  Com¬ 
pany,  Cincinnati,  Ohio,  elected  Archibald  S.  White  as  presi¬ 
dent  to  succeed  Norman  G.  Kenan,  w'hose  resignation  was 
accepted.  Rollin  W.  White,  who  has  been  acting  president 
and  general  manager,  remains  as  vice-president  and  general 
manager,  while  Theodore  Claus  was  re-elected  secretary 
and  W.  T.  Hunter  treasurer.  The  stockholders’  meeting 
was  held  some  days  previous  to  the  meeting  of  the  board. 
The  resignation  of  Mr.  Kenan  has  been  in  the  hands  of 
the  board  for  a  year,  or  since  he  withdrew'  from  the  active 
management  of  the  business. 

Philadelphia  Electric  to  Furnish  Energy  to  Philadelphia 
Rapid  Transit. — The  Philadelphia  Electric  Company  has 
closed  a  contract  to  furnish  the  Philadelphia  Rapid  Transit 
Company  with  additional  power.  The  contract  covers  an 
extension  of  the  present  contract  in  the  city  of  Philadel¬ 
phia  from  8,000  kw  to  15,000  kw,  to  be  delivered  by  Nov. 
15,  1912;  an  additional  5,000  kw  to  be  delivered  in  1913;  for 
5,000  kw  to  be  furnished  in  the  outlying  districts  for  the 
year  1913,  and  a  contract  for  1,200  kw'  to  be  furnished  in 
Delaware  County  this  year. 

United  Wireless  Inquiry  Postponed. — On  March  27  Chris¬ 
topher  C.  Wilson,  e.x-president  of  the  United  Wireless  Tel¬ 
egraph  Company,  who  is  serving  a  ten-year  sentence  in  the 
federal  prison  at  Atlanta,  will  appear  before  Commissioner 
.Alexander  in  New  York  to  explain  what  disposition  he  made 
of  certain  of  the  funds  of  the  company  with  which  he  came 
in  contact.  This  examination  was  to  have  been  made  on 
March  8,  but  was  postponed  to  the  above  date  upon  the 
request  of  counsel  for  creditors  of  the  company. 
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Transatlantic  Cables  Merged  by  Western  Union. — The 
eight  transatlantic  cables  of  the  Western  Union,  .A.nglo- 
Arnerican  and  Direct  United  States  companies  have  been 
combined  under  one  management,  and  will  be  known  here¬ 
after  as  the  Western  Union  Cable  System.  This  action  fol¬ 
lows  the  recent  leasing  of  the  Anglo-.\merican  and  Direct 
companies  by  the  Western  Union.  The  following  appoint¬ 
ments  have  been  announced  for  the  new  system:  J.  C.  Will- 
ever.  New  York,  United  States  manager;  J.  H.  Carson, 
London,  general  operating  manager,  and  T.  W.  Goulding. 
London,  European  commercial  manager.  The  European 
offices  will  be  in  the  Anglo-American  Building,  New  Broad 
Street,  London,  and  the  American  headquarters  will  be  in 
the  Western  Union  Building,  195  Broadway,  New  York. 
The  present  receiving  offices  of  the  three  companies  in  the 
large  cities  of  the  world  will  be  maintained,  but  all  opera¬ 
tions  will  be  conducted  by  the  new  unified  management. 

$25,000,000  Canadian  Enterprise. — Mackenzie  &  Mann, 
the  Canadian  promoters,  have  incorporated  a  $25,000,000  com¬ 
pany  known  as  the  Mexico  Northwestern  Transportation 
Company,  Ltd.,  whose  charter  authorizes  it  to  build  and 
operate  a  wide  range  of  industrial  and  public-utility  enter¬ 
prises.  It  includes  the  construction  and  operation  of  power 
plants,  irrigation  systems,  railway  and  steamship  lines,  the 
development  of  homestead  sites,  and  the  building  of  fac¬ 
tories,  furnaces,  smelters,  etc.  In  addition  to  the  above, 
the  company  has  given  notice  of  its  intention  to  apply  to 
Parliament  at  once  for  an  act  authorizing  it  to  acquire  and 
operate  railways,  tramways  and  telephone  and  telegraph 
lines  outside  the  Dominion  of  Canada,  and  conferring  upon 
the  company  other  rights  to  enable  it  to  utilize  all  conces¬ 
sions,  franchises,  etc.,  secured  or  to  be  secured  from  the 
United  States  of  Mexico  or  elsewhere. 

Amundsen’s  Ship  Propelled  by  Diesel  Engines. — The 
Busch-Sulzer  Brothers-Diesel  Engine  Company,  St.  Louis, 
was  particularly  interested  in  the  .Antarctic  trip  of  Captain 
Amundsen  for  the  reason  that  his  vessel,  the  From,  is 
propelled  by  a  Diesel  engine.  Vice-president  A.  O.  Kreiger, 
of  the  St.  Louis  company,  states  that  Captain  Amundsen 
selected  the  Diesel  engine  for  his  ship  because  the  capacity 
of  his  ship  was  limited  and  he  was  unable  to  carry  a  heavy 
burden  of  bulky  coal.  The  Diesel  engine  uses  crude  oil 
as  fuel,  and  with  this  engine  he  was  able  to  make  a  voyage 
four  or  five  times  as  long  as  he  could  have  made  with  an 
equal  weight  of  coal.  The  engine  was  built  by  the  Nor¬ 
wegian  Diesel  licensees. 

Reduction  in  Price  of  Graphitized  and  Metal-Filament  In¬ 
candescent  Lamps. — .\s  announced  in  connection  with  the 
news  item  on  the  final  readjustment  of  the  incandescent- 
lamp  business  in  the  March  2  issue,  new  price  schedules  in¬ 
volving  reductions  in  the  prices  of  metal-filament  and  Gem 
lamps  went  into  effect  on  March  i.  The  list  prices  on  dear- 
bulb  Gem  lamps  are  i  cent  less  on  the  50-w’att  size  and  5 
cents  less  on  the  80-watt  and  loo-watt  sizes.  The  list  prices 
on  tantalum  lamps  show  a  reduction  of  8  cents  a  lamp,  and 
the  reductions  in  the  prices  of  tungsten  lamps  range  from 
15  cents  a  lamp  in  the  20-watt,  25-watt  and  40-watt  sizes  to 
45  cents  a  lamp  in  the  250-watt  sizes. 

New  Connecticut  Company, — The  Gas  &  Electric  Im¬ 
provement  Company  was  incorporated  at  Hartford,  Conn., 
last  week  with  a  capitalization  of  $45,000,000,  of  which 
$25,000,000  is  preferred  and  $20,000,000  is  common  stock. 
Bertron,  Griscom  &  Jenks,  of  New  York,  who  control  the 
Hartford  Gas  Light  Company,  are  interested  in  the  enter¬ 
prise,  and  it  is  stated  that  this  company  will  become  one 
of  the  constituents  of  the  new  corporation.  The  charter 
of  the  new  company  gives  it  the  right  to  buy  and  sell  bonds, 
securities,  etc.,  to  deal  in  electric  light  properties,  to  con¬ 
struct  and  maintain  street  railway,  underground  and  ele¬ 
vated  lines,  and  carry  on  a  general  public-utility  business. 

Rumor  of  International  Aluminum  Combination. — The 
London  Financial  News,  in  reporting  a  recent  consolidation 
of  French  and  German  aluminum  interests,  says  that  these 
combinations  strengthen  the  prospect  of  a  proposed  Inter¬ 
national  .\luminum  Syndicate,  a  final  decision  regarding 
which  is  to  be  given  early  this  spring.  It  adds:  “Very 
little  appears  to  have  yet  leaked  out  as  to  the  attitude  of  the 
Pmglish  and  American  producers  on  this  question,  but  there 
is  a  growing  feeling  that  a  settlement  will  be  arrived  at.” 
The  aluminum  market  is  quiet,  and  New  York  prices  remain 


steady.  Quotations  March  13  were  19@20  cents  for  large 
ingots  for  remelting,  31  cents  for  rods  and  wire,  and  33  cents 
for  sheets. 

H.  W.  Byllesby  &  Company’s  Office. — H.  M.  Byllesby  & 
Company,  engineers  and  plant  managers,  are  about  to  move 
their  main  office  in  Chicago  from  206  South  La  Salle  Street 
to  the  fourth  floor  of  the  new  Insurance  Exchange  Building. 


Financial 

Acceptance  of  Allis-Chalmers  Reorganization  Plan  Ex¬ 
pected  Shortly. — While  a  plan  for  reorganization  of  the 
.Allis-Chalmers  Company  has  been  prepared  by  the  com¬ 
mittee  which  has  had  this  matter  under  consideration,  as 
announced  in  these  columns  last  week,  there  are  still  a  num¬ 
ber  of  points  to  be  agreed  upon  by  the  parties  concerned 
before  the  plan  will  be  ratified  and  submitted  to  security 
holders  and  creditors.  A  meeting  of  the  committee  repre¬ 
senting  the  bondholders  and  stockholders  of  the  company 
was  held  in  New  York  on  March  12  for  arranging  these 
details,  but  an  agreement  upon  the  plan  for  reorganization 
was  not  fully  reached,  .\nother  meeting  will  be  held  March 
18,  at  which  time  it  is  expected  that  the  matter  will  be  finally 
settled.  The  details  of  the  plan  now  under  consideration 
include  an  assessment  of  $20  a  share  on  the  preferred  stock 
and  of  $10  a  share  on  the  common  stock,  which  will  provide 
$5,212,000.  The  plan  further  provides  for  the  elimination  of 
all  of  the  $11,148,000  first-mortgage  bonds  by  substitution  of 
new  preferred  stock  with  a  bonus  of  common  stock,  and  for 
the  issuance  of  new  stock  to  the  old  common  and  preferred 
stockholders  for  the  old,  and  to  compensate  them  for  the 
assessment.  It  also  calls  for  placing  control  of  the  com¬ 
pany  in  the  hands  of  voting  trustees.  The  amount  of  stock 
to  be  given  in  exchange  for  the  bonds  was  one  of  the  points 
to  be  determined  at  the  meeting  of  the  committees.  If  the 
plan  is  ratified  by  the  protective  committees  at  the  meeting 
on  March  18,  application  for  a  friendly  receiver  will  be 
made  before  the  New  Jersey  courts.  With  the  appointment 
of  such  a  receiver  and  acceptance  by  the  security  holders  of 
the  new  plan,  a  complete  reorganization  will  be  effected  by 
means  of  which  working  capital  will  be  obtained,  the  pres¬ 
ent  floating  indebtedness  eliminated,  and  the  company  re¬ 
lieved  of  the  burden  of  $550,000  fixed  charges,  and  sinking- 
fund  payments  that  would  have  started  with  the  first  of  this 
year.  .As  previously  stated  in  these  columns,  the  present 
capitalization  of  the  company  is  as  follows:  First-mortgage 

5  per  cent  gold  bonds,  authorized  $15,000,000,  outstanding 
$11,148,000;  preferred  stock,  authorized  $25,000,000,  outstand¬ 
ing  $16,150,000,  and  common  stock  authorized  $25,000,000, 
with  $19,820,000  outstanding. 

Tri-City  Railway  &  Light  Company  to  Be  Acquired  by 
United  Light  &  Railways  Company. — Arrangements  are  be¬ 
ing  made  for  acquisition  by  the  United  Light  &  Railways 
Company,  of  Grand  Rapids,  Mich.,  of  the  Tri-City  Railway 

6  Light  Company,  of  Davenport,  la.  The  transaction  in¬ 
volves  the  exchange  of  common  stock  of  the  Tri-City  Rail¬ 
way  &  Light  Company  for  part  cash  and  part  first  and 
second  preferred  stock  of  the  United  Company.  The  out¬ 
standing  common  stock  of  the  Tri-City  company  amounts 
to  $9,000,000  ($100  par).  It  is  stated  that  over  half  of  the 
common-stock  holders  of  the  company  have  agreed  to  the 
transfer  of  stock  outlined  above.  The  amalgamation  will 
be  consummated  by  a  syndicate  which  includes  Samuel 
Insull,  of  Chicago;  J.  G.  White,  of  New  York,  and  a  num¬ 
ber  of  business  men  belonging  to  Davenport,  Moline  and 
Rock  Island. 

Massachusetts  Companies  to  Issue  Stock. — The  Gloucester 
Electric  Company,  of  Gloucester,  Mass.,  has  received  per¬ 
mission  from  the  Board  of  Gas  and  Electric  Light  Commis¬ 
sioners  to  issue  700  shares  of  additional  capital  stock  with  a 
par  value  of  $100,  to  be  sold  at  $120.  The  proceeds  will  be 
used  to  pay  off  indebtedness  incurred  in  the  extension  of  the 
company’s  lines  in  Essex  and  placing  of  lines  underground 
in  Gloucester.  The  Worcester  Suburban  Electric  Company 
has  petitioned  the  commissioners  for  authority  to  issue 
1000  shares  of  additional  capital  stock  at  $100  a  share,  the 
proceeds  of  which  will  be  used  to  pay  off  indebtedness  in¬ 
curred  in  new  construction  and  permanent  improvements 
to  the  property  of  the  company. 
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Alabama  Traction,  Light  &  Power  Company,  Ltd., 
Offering. — Advance  applications,  it  is  understood,  are  being 
received  by  London  banking  interests  for  $6,000,000  5  per 
cent  tifty-year  gold  bonds  of  the  Alabama  Traction,  Light 
X:  Power  Company,  Ltd.,  which  was  organized  in  Canada, 
Jan.  5,  1912,  to  acquire  and  operate  hydroelectric  plants 
and  to  supply  energy  to  Birmingham,  Montgomery,  Mobile 
and  other  localities  in  Alabama.  According  to  the  prospec¬ 
tus  describing  the  offering,  the  authorized  capitalization  of 
the  company  consists  of  (i)  $5,000,000  6  per  cent  cumulative 
preferred  stock,  of  w'hich  $1,000,000  is  issued;  (2)  $25,000,000 
common  stock  in  shares  of  $100  each,  of  which  $12,000,000 
is  issued,  and  (3)  $25,000,000  first-mortgage  5  per  cent  fifty- 
year  gold  bonds.  Of  these  bonds,  $10,000,000  are  now  being 
issued,  of  which  $4,000,000  are  reserved  for  sale  in  New  York 
and  Montreal.  The  remaining  $15,000,000  will  be  issued  as 
required  for  future  developments  mentioned  below.  The 
company  owns  over  99  per  cent  of  the  bonds  and  capital 
stock  of  the  Birmingham,  Montgomery  &  Gulf  Power  Com¬ 
pany,  which  possesses  a  charter  granted  in  1900  by  the 
State  of  Alabama,  unlimited  in  time,  and  non-forfeitable  for 
non-use,  giving  it  the  rights  (a)  to  build  dams  and  reser¬ 
voirs  on  the  Tallapoosa  River  or  its  tributaries,  (b)  of  emi¬ 
nent  domain,  (c)  to  acquire  by  purchase  or  contract  the  se¬ 
curities  of  any  electric  railway  or  electric  light  company  in 
•Mabama,  (d)  to  exercise  all  powers  belonging  to  manu¬ 
facturing  companies  under  the  Alabama  law,  (e)  to  dis¬ 
tribute  electricity  in  all  towns  and  cities  in  Alabama,  (f) 
to  exemption  from  taxation  for  ten  years  from  commence¬ 
ment  of  its  works.  The  company  controls  water-powers  on 
the  Tallapoosa,  Coosa  and  Tennessee  Rivers  capable  of 
developing  about  400,000  hp  during  the  driest  season  on 
record,  for  ten  hours.  It  is  proposed  to  make  the  first  de¬ 
velopment  at  Cherokee  Bluffs,  on  the  Tallapoosa  River, 
where  there  is  a  favorable  site  for  the  development  of 
Kxi.ooo  hp  for  ten  hours  daily.  The  proceeds  of  the  present 
issue  are  sufficient  for  an  initial  development  of  60,000  hp. 
Fingineering  estimates  place  the  cost  of  the  first  develop¬ 
ment  at  $83  per  hp,  including  a  masonry  dam  850  ft.  long 
and  130  ft.  high.  The  60,000-hp  plant  should  be  completed 
not  later  than  Oct.  i,  1913,  and  it  is  expected  that  the  com- 
l)any  will  be  able  to  deliver  about  15,000  hp  from  other 
sources  before  Jan.  i,  1913.  Of  the  total  present  issue  of 
$io.cxx).ooo  bonds,  $6,000,000  is  for  the  construction  of  the 
hydroelectric  plant  at  Cherokee  Falls,  and  the  balance  of 
$4.ooo,o(X»  will  be  used  for  the  purpose  of  acquiring  public- 
utility  companies. 

Kings  County  (N.  Y.)  Electric  Light  &  Power  Company 
May  Issue  $1,000,000  Bonds. — A  hearing  will  take  place  on 
March  20  before  Commissioner  Maltbie  of  the  Public  Serv¬ 
ice  Commission  for  the  First  District  of  New  York  on  a 
petition  filed  by  the  Kings  County  Electric  Light  &  Power 
Company,  of  New  York,  for  permission  to  issue  $1,000,000 
6  per  cent  debenture  bonds.  These  will  be  convertible  at 
par  into  stock  after  three  years  and  are  to  be  payable 
twelve  years  from  that  time.  The  proceeds  of  the  proposed 
issue  are  to  be  applied  for  the  purpose  of  restoring  the 
company’s  surplus,  which  was  temporarily  applied  to  capital 
expenditures  from  Jan.  i,  i()oo,  to  Sept.  30.  1909,  out  of  the 
income  of  the  company.  It  is  stated  in  the  petition  that 
$9<X3,926  was  spent  between  these  dates  in  the  construction, 
extension  and  betterment  of  the  plant  and  distributing  sys¬ 
tem  of  the  Edison  Electric  Illuminating  Company  of  Brook¬ 
lyn,  whose  stock  is  owned  by  the  Kings  County  Electric 
Light  &  Power  Company.  The  $1,000,000  bonds  which  the 
company  asks  authority  to  issue  constitute  the  unissued 
balance  of  $5,000,000  6  per  cent  debenture  bonds  applied  for 
in  October,  1909.  The  commission  granted  authority  to 
issue  $2,500,000  at  that  time  and  sanctioned  a  further  issue 
of  $1,500,000  in  April,  1911. 

To  Unite  Havana  Public  Utilities. — plan  for  the  amal¬ 
gamation  of  the  Havana  Electric  Railway  Company  and 
the  Gas  &  Electric  Company  of  Havana  has  been  sent  to 
the  stockholders  of  these  companies.  This  states  that  the 
management  of  the  Havana  Electric  Railway  Company 
has  had  the  question  of  entering  into  the  electric-lighting 
business  in  Havana  and  its  suburbs  under  consideration 
for  some  little  time,  and  that  at  the  request  of  holders 
of  large  amounts  of  stock  in  the  two  companies  named 
above  a  plan  for  consolidation  has  been  prepared.  It  is 
proposed  to  form  a  new  corporation  which  shall  acquire 


and  hold  such  amounts  of  the  preferred  and  common  stocks 
of  the  two  companies  as  may  be  deposited  under  the  plan, 
with  power  to  acquire  their  physical  properties.  The  plan 
for  exchange  of  securities  of  the  two  companies  for  those 
of  the  new  company  has  been  formulated  by  representatives 
of  both  companies,  and  has  been  approved  by  the  directors 
of  the  lighting  company  and  by  a  committee  representing 
the  traction  company. 

Missouri  &  Kansas  Telephone  Company’s  Annual  Report. 
— The  annual  report  of  the  Missouri  &  Kansas  Telephone 
Company,  of  Kansas  City,  for  the  year  ended  Dec.  31,  1911. 
shows  gross  earnings  of  $3,523,033,  which  is  an  increase  of 
$340,636  over  last  year’s  returns.  Operating  expenses  and 
taxes  were  $2,823,992,  an  increase  of  $322,837,  leaving  net 
earnings  of  $699,041,  which  shows  an  increase  of  $I7,79(). 
The  balance  sheet,  as  of  Dec.  31,  showed  cash  on  hand  of 
$306,804  and  replacement  reserves  of  $1,056,667.  The  re¬ 
port  mentions  the  recent  offer  of  the  American  Telephone 
&  Telegraph  Company  for  exchange  of  stock  on  a  basis 
oi  three  shares  of  its  stock  for  seven  shares  of  Missouri  & 
Kansas  stock,  and  states  that  a  large  majority  of  stock¬ 
holders  took  advantage  of  the  offer. 

Byllesby  Interests  to  Buy  Majority  of  Nashville  Railway 
&  Light  Common. — F.  O.  Watts,  president  of  the  First 
National  Bank  of  Nashville,  Tenn.,  has  been  in  Chicago 
this  week  closing  the  transfer  of  the  common  stock  of  the 
Nashville  Railway  &  Light  Company  to  H.  M.  Byllesby 
&  Company,  on  a  basis  that  will  yield  over  par.  Mr.  Watts 
has  28,000  shares  of  the  Nashville  common  stock,  the  total 
of  which  is  $4,000,000.  It  is  stated  that  the  Byllesby  com¬ 
pany  represents  New  York  and  London  capitalists  in  addi¬ 
tion  to  its  own  firm. 

Willis  Meter  Company  Increases  Stock. — The  Willis  Elec¬ 
tric  Meter  Company,  of  1252  Marianna  Street,  Chicago,  has 
increased  its  capital  stock  from  $100,000  to  $150,000  to  make 
extensions  to  its  business.  The  company  manufactures  the 
Willis  direct-reading  watt-hour  meters.  Its  officers  are; 
President,  George  M.  Willis;  vice-president,  Alfred  Strom- 
herg;  secretary  and  treasurer,  C.  M.  Crook;  general  man¬ 
ager,  William  W.  Schwebs. 
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Personal 


Mr.  J.  H.  Livsay,  manager  of  the  Detroit  office  of  the 
General  Electric  Company,  is  spending  several  weeks  on 
a  ranch  in  southern  California. 

Mr.  William  P.  Sidley,  vice-president  in  Chicago  for  the 
Western  Electric  Company,  was  elected  president  of  the 
Illinois  Young  Men’s  Christian  Association. 

Mr.  Henry  L.  Doherty  will  address  the  New'  York  Com¬ 
panies  Section  of  the  N.  E.  L.  A.  at  the  Edison  Auditorium, 
New  York  City,  March  18,  on  the  subject  of  “Thrift.” 

Mr.  E.  P.  Roberts,  consulting  engineer  of  Cleveland  and 
a  member  of  the  American  Institute  of  Electrical  Engi¬ 
neers,  has  been  appointed  smoke  inspector  of  Cleveland. 

Mr.  L.  A.  Osborne,  vice-president  of  the  Westinghouse 
Electric  &  Manufacturing  Company,  has  been  transferred  to 
the  grade  of  full  member  in  the  American  Institute  of  Elec¬ 
trical  Engineers. 

Dr.  A.  C.  Humphreys,  president  of  Stevens  Institute  of 
Technology  and  one  of  the  leading  figures  in  the  American 
gas  industry,  has  been  elected  a  full  member  of  the  .Amer¬ 
ican  Institute  of  Electrical  Engineers. 

Mr.  J.  C.  Macfarlane,  works  manager  of  Crompton  & 
Company,  Chelmsford,  England,  is  on  a  visit  to  the  United 
States,  during  which  he  will  in  particular  look  into  the  pres¬ 
ent  status  of  the  electric-vehicle  industry. 

Mr.  H.  E.  Eichorn  has  been  appointed  superintendent  of 
the  municipal  electric-light  plant  at  Columbus,  Ohio,  sue- 
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ceecling  Mr.  \V.  S.  Scott,  who  was  appointed  on  the  resigna¬ 
tion  of  Mr.  H.  Gamper  siveral  months  ago. 

Mr.  John  L.  Curtiss,  recently  engineer  of  electrical  con¬ 
struction  with  the  firm  of  .\lbert  C.  Wood,  Philadelphia,  has 
joined  the  power  and  mining  engineering  department  of  the 
General  Electric  Company  at  Schenectady,  N.  Y. 

Mr.  Harco  Romero,  of  Lima,  Peru,  has  designed  and  is 
installing  a  6oo-hp  hydroelectric  plant  in  Aporoma,  near 
Sandia,  Peru,  a  wealthy  mineral  district,  which  will  also 
supply  power  and  light  to  several  places  near  Sandia. 

Mr.  Francis  A.  Vaughn  has  been  elected  president  of  the 
Milwaukee  Electrical  League,  with  Mr.  S.  B.  Way  first  vice- 
president  and  Mr.  L.  L.  Tatum  secretary.  Mr.  V'aughn  is  a 
member  of  the  .American  Institute  of  Electrical  Engineers. 

Mr.  Charles  E.  Warner,  electrical  engineer  and  an  asso¬ 
ciate  of  the  .American  Institute  of  Electrical  Engineers,  has 
been  appointed  a  member  of  the  Board  of  Public  Utilities 
of  Los  Angeles,  to  succeed  Mr.  Lewis  R.  Weeks,  resigned. 

Mr.  John  G.  Learned,  of  Chicago,  general  contract  agent 
of  the  Public  Service  Company  of  Northern  Illinois,  has 
been  reappointed  as  chairman  of  the  National  Electric 
Light  Association’s  committee  on  electricity  in  rural  dis¬ 
tricts. 

Mr.  Charles  M.  Kirkpatrick,  of  the  retail  and  supply  de¬ 
partment  of  the  New  A'ork  office  of  the  Westinghouse  Elec¬ 
tric  &  Manufacturing  Company,  was  married  Wednesday 
evening,  Feb.  28.  to  Miss  Florence  Good,  daughter  of  Dr. 
and  Mrs.  S.  L.  Good,  at  East  Orange,  N.  J. 

Mr,  Fred.  A.  Worthley  has  resigned  his  position  as  man¬ 
ager  and  chief  engineer  of  the  Municipal  Electric  Light 
Plant,  Riverside,  Cal.,  to  devote  his  energies  exclusively 
to  the  Southern  Sierra  Power  Company,  recently  formed  for 
distributing  energy  in  southern  California. 

Mr.  Charles  E.  Downton,  of  the  Westinghouse  Electric  & 
Manufacturing  Company,  recently  addressed  the  members 
of  the  senior  class  of  the  College  of  Engineering  of  the 
University  of  Illinois  on  the  advantages  offered  by  his  com¬ 
pany  in  the  matter  of  positions  for  technical  graduates. 

Mr.  C.  A.  Lilly  has  resigned  his  position  as  assistant 
superintendent  of  the  Citizens’  Light,  Heat  &  Power  Com¬ 
pany,  Johnstown,  Pa.,  to  become  assistant  to  the  general 
manager  of  the  Saginaw-Bay  City  Railway  Company  and 
allied  gas  and  electric  companies,  with  headquarters  at 
Saginaw,  Mich. 

Mr.  Fred.  B.  Wheeler,  of  H.  M.  Byllesby  &  Company,  Chi¬ 
cago.  was  one  of  a  number  of  persons  injured  when  the 
New  A’ork  Central  18-hour  train  from  Chicago  to  New  A’ork 
was  thrown  from  the  track  into  the  Hudson  River  near 
Poughkeepsie,  N.  A’.,  March  13.  Mr.  Wheeler  sustained  a 
dislocated  shoulder. 

Mr.  Edwin  D.  Dreyfus,  of  Pittsburgh,  commercial  en¬ 
gineer  of  the  Westinghouse  Machine  Company,  addressed 
the  Western  Society  of  Engineers  of  Chicago  on  March  4 
on  “New  Developments  in  Steam-Turbine  Engineering." 
Structural  details  and  the  utility  of  the  turbine  for  au.xiliary 
service  were  discussed,  with  lantern-slide  pictures. 

Mr.  William  W.  S.  Butler  has  been  vice-president,  treas¬ 
urer  and  general  manager  of  the  Western  States  Gas  & 
Electric  Company,  Stockton,  Cal.,  since  its  inception,  his  ap¬ 
pointment  as  general  manager  not  being  of  recent  date  as 
stated  in  our  issue  for  Feb.  24.  Mr.  Henry  E.  Adams,  re¬ 
ferred  to  in  that  issue  as  former  manager,  has  been  super¬ 
intendent  of  the  distribution  system. 

Mr.  James  P.  Barnes,  who  has  been  electrical  engineer 
of  the  Syracuse  (N.  A’.)  Rapid  Transit  Company,  has  been 
appointed  chief  engineer  of  the  Syracuse  Rapid  Transit 
Railway,  Utica  &  Mohawk  A’alley  Railway  and  Oneida 
Railway  to  succeed  Mr.  W.  J.  Harvie,  whose  appointment 
as  railw’ay  manager  of  the  operating  department  of  I.  G. 
White  &  Company,  New  A’ork.  was  announced  in  this  col¬ 
umn  March  2. 

Mr.  James  Rowland  Bibbins  has  recently  established 
offices^in  the  Hewes  Building,  San  Francisco,  for  Mr.  Bion 
J.  Arnold,  consulting  engineer,  of  Chicago,  as  engineer  in 
charge  of  a  comprehensive  investigation  of  traction  necessi¬ 
ties  and  development  in  the  city,  upon  which  Mr.  Arnold 
has  been  comissioned  by  the  Board  of  Supervisors  to  report 
in  the  near  future.  Mr.  Bibbins  comes  to  this  work  directly 


from  similar  technical  investigation>  at  Providence,  R.  L, 
and  Pittsburgh,  Pa.  His  home  office  continues  at  1000  Bor¬ 
land  Building,  Chicago. 

Mr.  Charles  H.  Repath  and  Mr.  A.  G.  McGregor  an¬ 
nounce  that  they  have  formed  a  co-partnership  for  the  pur¬ 
pose  of  conducting  an  engineering  business,  making  a  spe¬ 
cialty  of  the  mechanical  and  electrical  engineering  of  metal¬ 
lurgical  and  mining  plants.  Mr.  Repath  has  been  asso¬ 
ciated  as  mechanical  engineer  with  the  .Amalgamated  Cop¬ 
per  Company’s  interests  in  the  design,  construction  and 
operation  of  its  mining  and  metallurgical  plants  for  the 
past  twenty-two  years.  Mr.  McGregor  has  been  associated 
as  mechanical  and  electrical  engineer  with  Mr.  Repath  in 
his  undertakings  for  the  past  ten  years.  The  offices  of  the 
firm  are  at  Douglas,  Ariz. 

Mr.  Henry  C.  Hazzard  has  resigned  as  chief  of  the  di¬ 
vision  of  light,  heat  and  power  of  the  New  A’ork  Public 
Service  Commission,  Second  District.  Mr.  Hazzard  has 
been  appointed  to  a  position  with  the  Railroad  Commission 
of  California.  Mr.  Hazzard  has  had  long  service  with  the 
New  York  commission  and  one  of  its  predecessors,  and  has 
therefore  been  closely  associated  with  the  development  of 
the  policy  of  commission  regulation,  which  has  been  carried 
to  an  unusual  point  in  New  A’ork  State.  He  w'as  appointed 
secretary  of  the  state  Commission  of  Gas  and  Electricity 
in  1905  and  participated  in  the  organization  of  the  commis¬ 
sion  and  had  general  charge  of  the  business  which  was 
brought  before  it.  In  1Q07  the  laws  regulating  the  public 
utilities  in  New  A’ork  were  consolidated,  and  in  July  of 
that  year  the  Commission  of  Gas  and  Electricity  was  super¬ 
seded  by  the  Public  Service  Commissions.  Mr.  Hazzard 
was  appointed  chief  of  the  division  of  light,  heat  and  power 
of  the  Commission  for  the  Second  District  and  was  given 
charge  of  the  enforcement  of  the  affirmative  provisions  of 
the  law  relative  to  gas  and  electrical  matters. 

Mr.  C.  C.  Owens  has  recently  been  placed  in  charge  of 
the  Detroit  district  sales  office  of  the  Westinghouse  Electric 
&  Manufacturing  Company,  with  the  title  of  district  man¬ 
ager.  Mr.  Owens,  who 
was  graduated  from  Co¬ 
lumbian  University,  Wash¬ 
ington.  D.  C.,  with  the  de¬ 
gree  of  bachelor  of  science 
in  electrical  engineering, 
entered  the  employ  of  the 
Westinghouse  Electric  & 
Manufacturing  Company 
in  i8()6,  taking  the  appren¬ 
ticeship  course  for  three 
years,  after  which  he  spent 
four  years  in  the  engineer¬ 
ing  department  specializ¬ 
ing  on  switchboards  and 
controllers.  For  the  last 
eight  years  he  has  been 
connected  with  the  New 
A’ork  sales  office,  having 
had  charge  of  the  industrial  and  power  division  for  the 
two  years  previous  to  his  transfer  to  Detroit. 


Obituary 


Mr,  Daniel  D.  Dickey,  vice-president  and  general  manager 
of  the  National  Carbon  Company,  Cleveland,  Ohio,  died  in 
Charity  Hospital,  that  city,  March  8,  following  an  operation. 
Mr.  Dickey  was  fifty-seven  years  of  age  and  went  to  Cleve¬ 
land  from  Pittsburgh  in  1899.  He  was  a  member  of  the 
Union,  Rowfant  and  Country  Clubs.  His  wife,  Mrs.  Helen 
Dickey,  and  a  son  and  daughter  survive  him. 

Colonel  George  Edward  Gouraud,  well  known  for  many 
years  for  his  work  both  in  this  country  and  abroad  in  the 
promotion  of  various  inventions,  died  recently  at  Vevey. 
Switzerland.  Colonel  Gouraud  was  born  in  New  York  City 
in  1841  and  served  with  distinction  during  the  Civil  W’ar, 
having  been  attached  to  the  staff  of  General  Sherman.  After 
the  war  Colonel  Gouraud  became  associated  with  Edison 
in  the  sale  of  electrical  inventions. 
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Construction 

HL.VCK  KUC'K,  .M.A. — The  City  Council  has  awarded  a  contract  to 
I..  I*.  Caldwell,  Batesville,  for  improvements  to  the  municipal  electric- 
light  plant. 

liOA/.,  .\1..\. — Arrangements  have  been  completed  by  the  city  for  the 
in>tallation  of  an  electric-light  plant.  VV’.  II.  Bartlett  is  Mayor. 

J)<JTn.\N,  .\L.\. — The  installation  of  a  new  lighting  system  has  been 
authorized,  contract  for  which  will  soon  be  awarded. 

-MOlill.K,  Al..\. — Surveys  are  now  being  made  to  select  the  right-of- 
way  for  a  gasoline-electric  railway  to  be  operated  between  Fairhope,  on 
the  eastern  shore  of  the  Mobile  Bay,  and  Pensacola.  Tbe  road  will  be 
constructed  by  Northern  capitalists. 

CHICO,  C.M-. — The  Northern  California  Pwr.  Co.  contemplates  im¬ 
provements  to  the  local  lightiitg  system.  New  machinery  will  be  in¬ 
stalled  in  the  substation  in  Cbico. 

KI’UKK.X,  C.\l.. — Tbe  Western  States  Has  &  El.  Co.  is  planning  to 
erect  a  new  auxiliary  steam  plant,  work  on  which  will  begin  soon. 
The  cost  of  the  plant  is  estimated  at  about  $100,000.  Orders  have  been 
placed  for  practically  all  of  the  eejuipment.  II.  L.  Jackman  is  manager. 

LOS  ANGELES,  C.\L. — The  city  is  contemplating  the  installation  of 
500  arc  lamps  per  year,  for  a  period  of  two  years,  at  a  cost  of  $37,000 
per  year,  to  be  installed  in  the  outlying  districts.  R.  11.  Manahan,  city 
electrician,  is  in  charge. 

LOS  ANtiELES,  CAL. — Sealed  proposals  will  be  received  at  tbe  oflice 
of  the  United  States  Reclamation  Service,  Los  Angeles,  Cal.,  until  .Aprd 
8  for  furnishing  electrical  apparatus  for  the  Truckee-Carson  project, 
Nevada.  For  particulars  address  the  United  States  Reclamation  Service, 
60S  Federal  Building,  Los  Angeles,  Cal.,  or  Washington,  I).  C.  F.  II. 
Newell  is  director. 

PAS.MlENA,  CAI.. — The  city  contemplates  the  installation  of  cluster 
street  lamps  on  Union  Street  between  Delacey  Street  and  Raymond 
.Avenue. 

R. \N  DSBURti,  C.\L. — The  Southern  Sierras  Pw  r.  Co.  is  extending 
its  transmission  line  to  Randsburg  and  expects  to  supply  electricity  here 
about  May  1.  The  Randsburg  distributing  station  will  be  located  in 
I'iddler’s  Gulch. 

REDWOOD  CITY,  C.\L. — The  i)roposition  to  issue  $37,000  in  bonds 
for  improving  the  streets  and  lighting  facilities  will  be  submitted  to  the 
voters  on  .April  15. 

SACR.AMENTO,  C.-\L. — Bids  will  be  received  at  the  office  of  tlie 
city  clerk,  Sacramento,  Cal.,  until  March  25  for  furnishing  material  and 
appliances  and  installing  an  underground  electric-conduit  system  for 
fire-alarm  and  police-signal  service  in  the  underground  district  of  tbe 
city  and  for  furnishing  and  installing  central-station  equipment  in  accord¬ 
ance  with  the  plans  and  specifications  now  on  file  at  the  office  of  the 
city  clerk.  M.  J.  Desmond  is  city  clerk. 

S. AN  BERN.NRDINO,  C.\L. — The  contract  for  additions  and  im¬ 
provements  to  the  power  station  of  the  Southern  Sierras  Pwr.  Co.  here 
has  been  awarded  to  C.  C.  Moore,  of  San  Francisco. 

S.AN  DIEGO,  C.AU — Negotiations  are  under  way  whereby  New  York 
and  Los  Angeles  capitalists  will  build  the  San  Diego,  El  Cajon  and 
Escondido  electric  railway,  work  on  which  will  begin  within  30  days. 
George  W.  Pursell  is  president  and  manager  of  the  company. 

S.AN  FRANCISCO,  C.AL. — The  .Southern  Pacific  Co.  will  soon  begin 
work  on  tbe  proposed  extension  of  the  Fernley  Northern  electric  line 
from  the  Central  Pacific  line  at  Fernley,  Nev.,  to  Susanville,  Cal.,  a  dis¬ 
tance  of  124  miles.  The  cost  of  the  work  is  estimated  at  about  $5,000,000. 

S.\N  FR.-\NCTSCO,  C.AL. — Sealed  proposals  will  be  received  at  the 
office  of  the  supervising  architect.  Treasury  Department,  Washington, 
D.  C.,  until  .April  4  for  an  electric  vault-protection  system  in  the  L’nited 
States  post  office  and  court  house,  San  Francisco,  specifications  for  which 
may  be  secured  at  the  above  office  or  at  the  office  of  the  custodian, 
lames  Knox  Taylor  is  stipervising  architect. 

S.ANTA  B.ARB.AR.A,  C.AL. — Plans  are  being  considered  for  the  re¬ 
construction  of  the  Santa  Barbara  street  railway,  at  a  cost  of  about 
$250,000. 

.S.ANT.A  RO.S.A,  C.AL. — The  City  Council  has  accepted  the  proposition 
of  the  Great  W'estern  Pwr.  Co.  to  supply  electricity  for  lighting  the  streets 
and  to  pump  water  for  the  municipal  water-works  system  under  a  five- 
year  contract  at  $1,150  per  month,  beginning  July  1.  Tbe  company  will 
secure  electricity  to  operate  the  system  here  from  its  Sacramento-Oak- 
land  line  at  Rio  Vista  and  will  erect  a  complete  new  distributing  plant 
in  this  city.  The  Pacific  Gas  &  El.  Co.  has  the  present  contract  for  street 
lighting. 

STOCKTON,  C.AL. — .Application  has  been  made  in  the  interests  of  the 
Tidewater  Sr  Southern  R.  R.  Co.  for  a  charter  for  the  Tidewater  Sc  South¬ 
ern  Trans.  Co.  to  construct  an  interurban  railway  from  Turlock  to 
Fresno,  touching  with  branch  lines  at  various  lines  in  San  Joaquin. 
Stanislaus,  Merced  and  Fresno  Counties.  The  proposed  railway  will  be 
172  miles  long.  The  capital  stock  is  placed  at  $189,200  and  the  incor¬ 
porators  arc:  Karl  C.  Brueck,  J.  .A.  Coley,  Byron  .A.  Bearce,  J.  L.  Craig, 
George  S.  Schuler,  AVard  B.  Minturn  and  T.  J.  Wisecarver,  all  of 
Stockton. 

SUISUN,  C.AL. — The  Great  Western  Pwr.  Co.  has  secured  right-of- 


way  for  a  transmission  line  between  Suisun  and  Rio  A’ista.  It  is  under¬ 
stood  that  the  line  may  be  extended  to  Napa  and  othfer  points  beyond. 

SUTTER  CREEK,  CAL. — Preparations  are  being  made  by  the  .Amador 
El.  l.t.  5c  Pwr.  Co.  for  the  installation  of  1000  new  electric  meters  in 
•Amador  County,  the  cost  of  which  is  estimated  at  about  $10,000. 

TROPICO,  C.AL. — A  special  election  will  be  held  to  vote  on  the 
proposition  to  issue  $20,000  in  bonds  for  the  construction  of  a  municipal 
electric-light  plant. 

A'ENTUR.A,  C.AL. — The  City  Trustees  are  contemplating  the  erection  of 
a  municipal  electric-light  plant. 

WEED,  CAL. — The  California-Oregon  El.  Pwr.  Co.  has  erected  a  sub¬ 
station  in  Weed  and  is  erecting  a  distributing  system  here.  The  AV'eed 
Lumber  Co.  will  utilize  about  600  hp  for  its  mill. 

ROCKVTLLE,  CONN. — The  Rockville  Gas  &  El.  Co.  contemplates 
extending  its  transmission  lines  to  Tolland  to  supply  electricity  for  lamps. 

WTLLIM.ANTIC,  CONN. — The  American  Thread  Co.  is  planning  to 
build  a  new  electric  power  plant  below  Mill  No.  1. 

SELBYATLLE,  DEL. — The  Delaware  Lt.  &  Ice  Co.  has  increased  its 
capital  stock  from  $40,000  to  $50,000. 

W.ASHINGTON,  D.  C. — Bids  will  be  received  until  .April  2  at  the 
Bureau  of  Sujiplies  and  .-Accounts,  Navy  Department,  VV'ashington,  D.  C., 
for  furnishing  at  the  navy  yards  and  naval  stations  supplies  as  follows: 
Philadelphia,  Pa.,  Schedule  4403 — for  furnishing  and  installing  three  fur¬ 
naces;  Schedule  4387 — four  motors.  Brooklyn,  N.  Y.,  Schedule  4395 — 
1550  ft.  single-conductor  cable;  Schedule  4400 — 20,000  lb.  zinc  boiler 

plates.  Itoston,  Mass.,  Schedule  4394-— 25,000  lb.  galvanized  steel 

crucible  wire;  Schedule  4400 — miscellaneous  magnet  wire.  Newport, 

R.  I.,  Schedule  4397 — 30,000  lb.  ingot  copper,  etc.  .Applications  for  pro¬ 
posals  should  designate  the  schedule  desired  by  number. 

BROOKSATLLE,  FLA. — Franchises  have  been  granted  to  John  T. 
Fuller  to  construct  and  operate  an  electric-light  system  and  water-works. 

.ATL.ANT.A,  G.A. — .‘'ealed  bids  will  be  received  by  J.  E.  McClelland, 
chairman  of  the  electric  light  committee,  until  .April  3  for  furnishing 

electric  street-lighting  service  here.  .All  bids  submitted  must  cover  the 
iimtallation  and  maintenance  of  a  modern  luminous-arc-lamp  system,  each 
lamp  to  consume  6.6  amp.  The  plans  call  for  1600  arc  lamps  and  1000 
series  tungsten  lamps  of  80  cp,  and  400  “white  way’’  posts,  each  carrying 
lamps  of  400  cp,  to  burn  from  dusk  to  midnight.  Parties  bidding  on 
this  contract  must  also  specify  the  price  per  kw-hr  at  which  they  are 
willing  to  supply  electricity  to  the  residents  of  Atlanta.  The  present 
street-lighting  contract  expires  Alarch  30,  1913. 

(iR.ANTVII.LE,  G.-A. — Mayor  E.  R.  Whateley  has  engaged  the  J.  B. 
McCrary  Municipal  Imp.  Co.,  .Atlanta,  to  draw  a  plat  of  Grantville,  with 
a  view  of  installing  an  electric-light  system.  The  service  will  be  furnished 
by  the  Columbus  Pwr.  Co. 

MEIGS,  G.-A. — The  city  has  voted  to  issue  $5,000  electric-light  bonds. 
S.AV.ANN.AH,  G.A. — The  Savannah  El.  Co.  is  planning  to  erect  a 
11,000-kw  power  plant,  to  cost  about  $1,000,000,  work  on  which  will 
soon  begin. 

DRIGG.'',  ID. AIK). — .A  company  has  been  formed  here  by  Mr.  Jepson, 
of  Monroe,  Utah,  for  the  purpose  of  installing  an  electric-light  plant 
and  grist  mill  in  Driggs.  Power  to  operate  the  plant  will  be  secured 
from  Teton  Creek,  7  miles  east  of  Driggs.  Work  will  begin  on  con¬ 
struction  of  the  plant  as  soon  as  possible.  The  officers  are:  AV’.  H.  Taylor, 
of  Driggs,  president;  T.  R.  Wilson,  of  .Alta,  Wyo.,  vice-president,  and 
D.  C.  Driggs,  of  Driggs,  secretary  and  treasurer. 

LEAVISTOWN,  IDAHO. — .A.  AVelch  and  associates,  who  propose  to 
build  a  large  power  plant  at  Horseshoe  Bend  on  Salmon  River,  have 
completed  power-site  filings.  It  is  proposed  to  develop  about  40,000  hp. 

BELLEVILLE,  ILI-. — The  Belleville  &  Mascoutah  Trac.  Co.  has  been 
granted  a  franchise  to  operate  an  electric  railway  through  the  city.-  The 
right-of-way  has  been  obtained  between  the  two  cities. 

P.AAVPAAV,  ILL. — .A  franchise  has  been  granted  to  J.  J.  Benner,  of 
Pawpaw,  to  construct  and  operate  an  electric-light  plant  here.  .A  24-Iiour 
service  will  be  established. 

COLUMBUS,  IND. — Owing  to  the  poor  service  given  by  the  Central 
Indiana  Ltg.  Co.  here  the  City  Council  has  instructed  the  city  attorney 
to  take  steps  to  revoke  the  franchise  of  the  company. 

CULA’ER,  IND. — Harry  Sarni  has  been  granted  a  right-of-way  for 
the  erection  of  an  electric  transmission  line  through  Marshall  County 
from  Plymouth  to  Culver  to  supply  electricity  in  the  town  of  Culver 
and  to  the  Culver  Military  School. 

MICHIG.AN  CITY,  IND. — Plans  are  being  prepared  by  H.  M.  Miles, 
city  engineer,  for  a  boulevard  system  of  street  lighting  on  Franklin 
Street,  which  will  require  about  80  ornamental  lamp  standards  and 
8700  ft.  of  underground  wiring. 

SH.ARPSVILLE,  IND. — The  Town  Board  is  negotiating  with  the 
Indiana  Union  Trac.  Co.,  .Anderson,  to  supply  electricity  for  street  and 
domestic  lighting  here. 

CED.-AR  R.APIDS,  I.A. — At  an  election  held  recently  the  voters  ^approved 
of  three  interurban  franchises,  one  giving  the  Cedar  Rapids  &  Iowa  City 
Ry.  &  Lt.  Co.  the  use  of  the  streets  here  for  its  proposed  new  railway 
to  Mount  A’ernon,  the  second  a  25-year  extension  of  its  light  and  power 
franchise,  and  the  third  a  25-year  extension  to  its  heating  franchise. 
CF.NTR.AL  CITY,  I.A. — .Arrangements  have  been  made  by  F.  J.  Cross. 
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owner  of  the  local  electric-light  plant,  to  extend  his  transmission  lines  to 
Stone  City  to  furnish  electrical  service  there.  Mr.  Cross  proposes  to 
build  a  dam  across  the  Wapsie  River  at  (Juasqueton  and  other  places 
along  the  river  if  the  demand  for  power  will  warrant  the  outlay. 

COON  RAPIDS,  lA. — At  an  election  to  be  held  March  25  the  proposi¬ 
tion  to  grant  a  franchise  to  S.  D.  Henry  to  operate  an  electric  light  and 
power  plant  will  be  submitted  to  a  vote. 

COVINGTON,  l.\. — The  City  Council  lias  authorized  Mayor  G.  E. 
Pliillips  to  appoint  a  committee  of  three  to  investigate  the  question  of 
establishing  a  municipal  electric-light  plant  here. 

DES  -MOINES,  lA. — The  l>es  Moines  t'ity  Ry.  Co.  is  planning  im¬ 
provements  to  its  system  which  will  involve  an  expenditure  of  $375,908, 
including  power-plant  equipment  to  cost  $95,584;  new  cars,  brake  etiuii>- 
ments,  track  construction,  carhouses,  etc. 

ELY,  l.\. — The  installation  of  an  electric-light  plant  in  Ely  is  under 
consideration. 

HAMPTON,  lA. — The  City  Council  contemplates  the  purchase  of  the 
local  electric-light  plant,  if  it  can  be  secured  at  a  satisfactory  price;  if 
not  steps  will  be  taken  immediately  to  install  a  new  plant. 

HUMESTON,  I.\. — J.  F.  Smith,  president  of  the  Leon  El.  Co.,  has 
submitted  a  iiroposition  to  the  town  of  llumeston  offering  to  install 
and  operate  an  electric  light  plant  there. 

I..\MONI,  I.‘\. — The  Herald  Publishing  Co.,  which  owns  the  local 
electric-light  plant,  contemplates  extending  its  transmission  line  to 
Kellerton,  a  distance  of  12  miles.  F.  R.  Blair  is  manager. 

SHELL  ROCK,  I.\. — .\  proposition  to  grant  a  25-year  franchise  to 
William  and  U.  Richard  to  construct  and  maintain  an  electric-light  plant 
will  be  submitted  to  the  voters  on  March  25. 

P-YRSONS,  K.\N. — .Ypplication  will  be  made  to  the  City  Council  by 
the  Union  Trac.  Co.  of  Kansas  to  construct  and  operate  an  electric 
interurban  railway  on  certain  streets  in  Parsons.  Work  will  soon  begin 
on  the  extension  from  Cherryvale  to  Parsons.  1).  H.  Higgins  is  president 
and  general  manager. 

SOUTH  Il.YVEN,  K.\N. — The  contract  tor  construction  of  a  municipal 
electric-light  plant  has  been  awarded  to  Lund  Brothers,  Blackwell.  The 
cost  of  the  plant  is  estimated  at  about  $17,000. 

ML'RR.YY,  KY. — The  City  Council  contemplates  the  installation  of  a 
municiiial  electric-light  plant. 

Al  K.X.YNDER,  LA. — Plans  are  being  considered  for  a  large  irriga¬ 
tion  project  in  the  lower  portion  of  the  State  of  Louisiana.  It  is  pro¬ 
posed  to  store  sufficient  water  taken  from  the  Red  River  during  flood 
periods  to  irrigate  500,000  acres  of  rice  land  and  to  erect  a  hydro¬ 
electric  power  plant.  During  the  high-water  period  the  high-water  canal 
would  have  capacity  to  irrigate  the  above  area  as  well  as  to  develop 
from  20,000  hp  to  60,000  hp.  The  entire  system  is  on  the  gravity  plan. 
The  cost  of  the  work  is  estimated  at  $10,000,000. 

NEW  ORI.E.YNS,  L.\. — Sealed  proposals  will  be  received  by  F.  S. 
Shields,  secretary  of  the  Sewerage  and  Water  Board,  Room  508,  City 
Hall  .Annex,  New  Orleans,  until  -April  25  as  follows:  First,  Contract 
39-T>— condensing  machinery  for  6000-kw  turbine.  Second,  Contract 
41-D — two  hydraulically  operated  sluicegates.  Third,  Contract  42-D — 
construction  of  lined  and  covered  canal  on  Claiborne  from  Elysian 
Field  to  I-afayette  -Avenue.  Fourth.  Contract  43-D — iron  screens  for 
pumping  station  No.  1.  Specifications  with  blank  form  of  proposals 
will  be  furnished  on  application  at  the  office  of  the  board.  George  G. 
Earl  is  general  superintendent. 

H.AGERSTOWN,  MD. — George  H.  Bowman,  J.  Elmer  Newcomer  and 
others  are  at  the  head  of  a  syndicate  which  contemplates  the  erection 
of  a  large  electric  power  plant  at  Old  Forge,  on  Antietam  Creek,  near 
Leitersburg  for  the  purpose  of  furnishing  electricity  for  lamps  and 
motors  in  Chewsville,  Cavetown,  Smithsburg,  Ringgold  and  Leitersburg. 
It  is  proposed  to  tear  down  the  old  flouring  mills  at  Old  Forge  and  to 
rebuild  the  dam.  The  cost  of  the  plant  and  transmission  line  is  estimated 
at  about  $50,000. 

CHICOPEE,  M.ASS. — The  Connecticut  A^alley  Pwr.  Co.  has  submitted 
a  proposition  to  Mayor  Rivers  offering  to  take  over  the  municipal  electric- 
light  plant  and  to  furnish  electricity  from  25  to  30  per  cent  less  than  the 
present  rates. 

EASTHAMPTON,  MASS.— The  Mount  Tom  Sulphite  Pulp  Co.  has 
decided  to  abandon  its  steam  plant  and  has  contracted  with  the  East- 
hampton  Gas  Co.  for  electrical  energy  to  operate  its  works.  The  Sulphite 
company  will  use  about  800  hp,  which  will  be  transmitted  from  the  Mount 
Tom  substation.  It  will  require  about  three  months  to  eq>'ip  the  plant 
for  electrical  operation. 

GLOUCESTER,  MASS.— The  Boston  &  Maine  R.  R.  Co.  will  install 
electrical  apparatus  for  raising  the  new  heavy  double-track  bridge  over 
the  Annisquam  River,  now  operated  by  hand  power. 

SHREWSBURY,  M.ASS. — Plans  are  being  made  for  extensions  ‘  to 
the  electric  street-lighting  system,  for  which  $3,809  has  been  appro¬ 
priated. 

DETROIT,  MICH.— G.  W.  Graves,  56  Rowland  Building,  is  prepar¬ 
ing  plans  for  a  power  plant  and  foundry  for  the  Murphy  Iron  Works, 
to  cost  about  $40,000. 

DETROIT,  MICH. — Sealed  bids  will  he  received  at  the  United  States 
engineer’s  office.  Federal  Building,  Detroit,  Mich.,  until  -April  9  for 


furnishing  electric  cables  at  Sault  Ste.  -Marie,  Mich.  Further  information 
may  be  secured  on  application  to  Col.  C.  McD.  Townsend. 

ROCHESTER,  MINN. — The  Council  is  considering  plans  for  increas¬ 
ing  the  output  of  the  municipal  electric-light  plant. 

T.AA’LOR’S  F.ALl.S,  MINN. — The  .\linneapolis  General  El.  Co.  is 
electing  a  new  transmission  line  to  supply  electricity  in  Center  City 
and  Lindstrom  and  has  agreed  to  erect  a  new  line  through  this  village, 
for  which  the  company  has  asked  the  Council  for  a  25-year  franchise. 

\  ERND-ALE,  .MINN. —  llie  local  electric-light  plant,  owned  by  11.  .M. 
Hicks,  was  recently  destroyed  by  fire.  The  village  at  present  is  without 
street-lighting  service.  The  question  of  installing  another  plant  will  soon 
be  submitted  to  the  voters. 

LEWISTON,  MONT. —  I'lie  Lewiston  El.  &  Pwr.  Co.,  which  recently 
took  over  the  property  of  the  Citizens’  El.  Co.  here,  is  planning  to  erect 
a  transmission  line  from  Rainbow  Falls  at  Great  Falls  to  Lewiston.  .Max 
llebgen,  of  Butte,  is  president,  and  C.  C.  Simonson,  Lewiston,  manager. 

.\RC.ADI.A,  NEB. — Application  has  been  filed  with  the  State  Board 
of  Irrigation  by  E.  I).  Bennett,  of  Pulaski,  N.  Y.,  for  permission  to  ap¬ 
propriate  850  cu.  in.  of  water  per  second  of  the  Middle  Loup  River.  Mr. 
Bennett  proposes  to  build  a  dam  26  ft.  high  across  the  river  and  to 
erect  a  power  plant  in  -Arcadia,  at  a  cost  of  about  $200,000.  Electricity 
will  be  furnished  in  .Arcadia  and  surrounding  towns. 

FRIEND,  NEB. — Bids  will  be  received  by  C.  G.  Deines,  city  clerk, 
until  March  29  for  sinking  a  175-ft.  10-in.  tubular  well  and  furnishing 
a  20-hp  electric  motor  and  deep-well  pump.  C.  O.  -Martz  is  engineer. 

M.-ARtJUETTE,  NEB. — .\t  an  election  held  recently  the  proposition  to 
issue  $12,000  in  bonds  far  the  installation  of  an  electric-light  plant  and 
water-works  system  was  carried. 

SPRINGFIELD,  NEB. — -Application  has  been  made  for  a  charter 
for  the  Nebraska  &  Northwestern  Ry-  Co.  to  build  an  interurban  rail¬ 
way  from  Springfield  to  Spalding,  through  the  counties  of  (ireeley,  Gar¬ 
field,  Wheeler,  Holt,  Rock  and  Keyapaha.  The  company  is  to  be  cap¬ 
italized  at  $300,000  and  the  incorporators  are:  Charles  E.  Lear,  John  E. 
Carr,  .A.  C.  Ripley,  J.  N.  Cassidy,  Jr.,  and  C.  E.  Coon. 

BURLINGTON,  N.  J. — The-.  City  Council  is  considering  the  question 
of  establishing  a  municipal  electric-light  plant.  It  is  estimated  that  a 
plant  could  be  installed  in  connection  with  the  water-works  system  at  a 
cost  of  from  $18,000  to  $20,000.  ,  , 

RED  B.ANK,  N.  J. — The  Jersey  Central  Trac.  Co.  contemplates  extend¬ 
ing  its  railway  from  Red  Bank  to  Long  Branch  and  has  applied  to  the 
Borough  Council  for  a  franchise  through  Red  Bank. 

-ALBANY,  N,  Y. — The  Senate  has  passed  the  White  bill  appropriating 
$25,000  for  the  experimental  lighting  of  a  10-mile  strip  of  State  highway, 
to  be  selected  by  the  State  Highway  Commission. 

BROOKLYN,  N.  Y’. — The  Kings  County  El.  Lt.  &  Pwr.  Co.  has  re¬ 
ceived  permission  from  the  Public  Service  Commission  to  issue  $729,000 
in  bonds,  of  which  the  proceeds  of  $250,000  will  be  used  for  refunding 
purposes;  $134,000  for  reimbursement  of  money  expended  for  acquisition 
of  property,  improvement  of  plant,  etc.,  and  $34,500  for  future  acquisi¬ 
tion  of  property  and  improvements  to  plant. 

HOMER,  N.  Y. — The  village  of  Homer  has  applied  to  the  Public 
Service  Commission  for  permission  to  build  and  operate  an  electric- 
light  plant  in  Homer. 

J.AMESTOWN,  N.  Y. — The  Public  Service  Commission  has  authorized 
the  Jamestown  Ltg.  &  Pwr.  Co.  to  construct  an  electric-light  plant  in  the 
village  of  Celeron  and  to  exercise  franchises  granted  there. 

L.AKEVV’OOD,  N.  Y. — The  Jamestown  Lt.  &  Pwr.  Co.  has  purchased 
the  entire  equipment  of  the  Lakewood  El.  Lt.  &  Pwr.  Co.,  which  was  sold 
at  a  foreclosure  sale  recently. 

LONG  ISLAND  CITY,  N.  Y. — The  Long  Island  Railroad  Co.  contem¬ 
plates  the  construction  of  a  new  power  house  and  substation  at  Cedar- 
hurst  in  the  near  future. 

MONROE,  N.  Y. — The  Board  of  Trustees  has  granted  the  Rochester 
Ry.  &  Lt.  Co.  a  franchise  to  erect  and  operate  a  system  for  transmitting 
and  distributing  electricity  for  lamps,  heat  and  motors  here. 

NEW  YORK,  N.  Y. — Sealed  bids  will  be  received  by  C.  B.  J.  Snyder, 
superintendent  of  school  buildings.  Department  of  Education,  corner 
Park  Avenue  and  Fifty-ninth  Street,  New  York,  N,  Y.,  until  March  18, 
for  repairs,  alterations  and  additions  to  the  electric  equipment  in  Public 
School  96,  1532  Avenue  A,  and  Wadleigh  High  School,  114th  Street, 
west  of  Seventh  Avenue.  Blank  forms,  plans  and  specifications  may  be 
obtained  at  the  office  of  the  superintendent. 

NEW  YORK,  N.  A'. — The  Public  Service  Commission  has  directed  the 
New  York  &  Queens  County  Ry.  Co.,  the  Long  Island  Trac.  Co.,  the 
New  York  &  North  Shore  Trac.  Co.,  the  Marine  Ry.  Co.,  the  Ocean  El. 
Ry.  Co.,  all  located  on  Long  Island;  the  Pelham  Park  Ry.  Co.,  in  the 
Bronx;  the  Richmond  Lt.  &  Ry.  Co.  and  the  Staten  Island  Midland  Ry. 
Co.,  in  the  borough  of  Richmond,  to  install  automatic  electric  block  sig¬ 
nals  on  all  their  lines.  .Automatic  track  signals  are  to  be  installed  at  all 
“turnouts”  and  at  all  points  where  double  tracks  lead  into  single  tracks. 

NI.AG.AR.A  F.ALLS,  N.  Y. — Plans  have  been  completed  by  the  Buffalo 
&  Niagara  Lt.  &  Pwr.  Co.  for  the  erection  of  a  new  power  station  this 
spring,  to  be  located  at  Walnut  Avenue  and  Eighth  Street. 

NI.AG.AR.A  F.ALLS,  N.  Y. — The  Hydraulic  Pwr.  Co.  and  the  Niagara 
Falls  Pwr.  Co.  have  agreed  to  supply  electricity  to  illuminate  Falls 
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Street,  1  iiird  Street  and  -Main  Street  to  the  federal  building.  The 
Buffalo  it  Niagara  Falls  Kl.  l.t.  &  Pwr.  Co.  has  agreed  to  distribute  the 
current  The  only  cost  to  the  peoide  will  be  the  installation  of  standards 
and  lanii>s. 

Sl’KNCKK I’t )KT,  N'.  V. — The  Village  Board  has  granted  the  Rochester 
Ry.  \  l.t.  t  o.  a  50-year  franchise  to  erect  and  maintain  an  electric  sys¬ 
tem  in  this  village. 

\\  XRWTCK,  X.  V. — The  Public  Service  Commission,  Second  District, 
has  authorized  the  (frange  &  Rockland  El.  Co.,  Monroe,  to  purchase  the 
proiKTty  and  the  franchise  of  the  Warwick  \alley  Lt.  &  Pwr.  Co.  It 
is  undcrstooil  that  the  Warwick  plant  will  be  dismantled  and  a  high- 
tension  ransinission  line  erected  from  the  power  station  in  Monroe  to 
War«  ick. 

\S  A  TER  TIlWX,  X.  Y. —  I'he  Public  Service  Commission,  Second  Dis¬ 
trict,  has  authorized  the  Watertown  l.t.  &  Pwr.  Co.  to  issue  bonds  to 
the  amount  of  $327,000  and  $132,100  in  capital  stock,  the  jiroceeds  to  be 
used  for  refunding  purposes  to  the  amount  of  $346,300:  for  proposed 
changes  in  electric-light  plant  in  Watertown,  $9,000;  proposed  changes 
in  water  power  at  Black  River  jilant.  $75,000,  and  for  completion  of 
transmission  line  from  Watertown  to  Brownville,  $5,700.  Most  of  the 
work  is  nearly  completed. 

W  ATKIN’S,  X.  V. — The  Board  of  Electric  Eight  Commissioners  is 
contemplating  establishing  a  24-hour  service. 

l.E\\TS\TEl-E,  X*.  C. —  rile  installation  of  an  electric-light  plant  here 
is  rejiorted  to  be  under  consideration.  X.  E.  W  bitman  and  others  are 
interested. 

IlEBRffX.  X.  I). — .\  company  has  been  organized  umler  the  name  of 
Theodore  Bolke  &  Co.  for  the  purjiose  of  erecting  an  electric-light  plant 
here.  The  village  board  lias  granted  tbe  company  a  25-year  franchise. 

XO.ME,  X.  D. — Securing  an  electric-light  plant  is  one  of  tbe  aims 
of  tbe  newly  organized  booster  club.  C.  E.  (ireenwood  is  president  and 
I..  Ilogstad  secretary. 

Nt  >KTI  I  \\  ( )<  )D,  X.  D. — The  Council  is  considering  the  question  of 
establishing  an  electric-light  plant  here. 

0.\KES,  X.  1). — Preparations  are  being  made  for  the  construction 
of  a  new  electric-light  plant  for  Dr.  Blakeslee.  work  on  which  will  soon 
begin. 

BELT. .\I RE.  OHIO. — .\  movement  has  been  started  by  the  Bellaire 
Progressive  .\ssociation  for  the  installation  of  an  ornamental  street¬ 
lighting  system  in  the  business  district. 

CIXCI.NX.ATI,  OHIO. — The  territory  to  be  embraced  for  the  boulevard 
lighting  system  has  been  approved  and  Service  Director  Price  has  author¬ 
ized  an  ordinance  to  be  drawn  up  to  provide  for  the  erection  by  the 
assessment  (ilan  of  tbe  lamps  designated  on  tbe  jilat.  Tbe  light  com¬ 
mittee  of  the  Council  has  decided  to  recommend  that  the  electric  plants 
at  Madisonville  and  Carthage  be  continued  as  municipal  plants  until 
June  1  to  ascertain  whether  it  would  be  advisable  to  improve  and  enlarge 
them  so  as  to  enable  the  city  to  go  into  the  electric  lighting  and  power 
business  on  a  large  scale. 

(TXtTXX.\TI,  DlllD. —  Bids  will  be  received  by  the  Board  of  Hos¬ 
pital  Commissioners  of  the  city  of  Cincinnati  for  furnishing  labor  and 
material  required  in  the  erection  of  18  buildings  of  the  new  (leneral 
IIos|iita1  until  .\pril  16  as  follows:  ( 1 1  Sewers;  (2)  water-supply  piping: 
(3)  teleidione  equipment  and  internes’  signal  system;  (4)  clock  system; 
(5)  refrigerators;  (6)  heating  and  ventilating  system;  (7)  vacuum  clean¬ 
ing  system.  Bids  must  be  made  in  accordance  with  drawings  and  speci¬ 
fications  for  work  as  prepared  by  Samuel  Hannaford  &  Sons,  architects, 
Hulbert  Block,  Cincinnati,  f'thio,  which  are  on  tile  at  the  office  of  the 
architects  and  at  the  office  of  the  Board  of  Hospital  Commissioners. 
Henry  T.  Hunt  is  president  of  board. 

Cl.EVEL.AXD,  OHIO. — Sealed  proposals  will  be  received  at  the 
office  of  the  director  of  public  service,  104  City  Hall,  Cleveland,  Ohio, 
until  March  21  for  electric  meters  for  the  municipal  electric-light  plant. 
W.  J.  Springborn  is  director  of  public  service. 

SHHOH,  OHIO. — Tbe  Sbiloh  Improvement  .Association  has  ajipointed 
a  committee  to  negotiate  with  the  Dayton  Pwr.  &  Et.  Co.  with  a  view  of 
furnishing  electricity  for  lighting  this  village. 

WOODW.ARD  OKE.A. — The  City  Council  has  awarded  contracts  for 
machinery  and  equit>ment  for  a  municipal  electric  light  plant.  Tbe  co.sf 
of  the  plant  is  estimated  at  $27,000. 

FI .OREXCE,  ORE. — (leorge  M.  Miller  and  Joaquin  Miller  have  se¬ 
cured  a  water-power  site  above  Marlcton,  where  they  propose  to  erect 
a  power  plant  for  the  purpose  of  furnishing  electricity  for  lamps  and 
motors  to  nearby  towns,  including  Florence. 

PENDEETOX,  ORE. — The  State  Board  of  Fish  and  Game  Com¬ 
missioners  is  planning  to  establish  a  small  electric  light  and  power  plant 
at  the  Benneville  hatchery.  A  small  turbine  wheel  is  to  be  installed  at  the 
outlet  of  the  new  flume  which  supplies  the  nursery  ponds  with  water, 
which  will  be  directly  connected  to  a  small  dynamo.  Electricity  will  be 
used  to  illuminate  the  hatchery  and  to  operate  the  food  grinders. 

PORTE.AXD,  ORE. — Bonds  to  the  amount  of  $16,000,000  have  been 
offered  for  sale  by  the  Portland  Ry.,  Et.  &  Pwr.  Co.,  of  which  tbe 
jiroceeds  of  about  $4,000,000  will  be  used  for  improvements  this  year. 

PORTE.AXD,  ORE. — The  City  Council  has  passed  the  ordinance  ap 
propriating  $1.5,000  for  illuminating  Burnside,  Morrison  and  Hawthorne 
Bridges.  The  plans  call  for  the  erection  of  cluster  lamps  on  the  bridges, 


to  cost  about  $10,000,  and  for  outlining  the  spans  of  tbe  viaducts  with 
incandescent  lamps  for  decorative  purposes,  the  cost  of  which  is  esti¬ 
mated  at  about  $5,000. 

THE  D.AEEES,  ORE. — The  Hydro  El.  Co.  is  planning  to  erect  a 
transmission  line  to  supply  electricity  for  lamps  and  motors  in  The 
Dalles.  X.  C.  Evans  and  J.  A.  Mc.Arthur  represent  the  company. 

P.AX.AM.A. — The  date  for  opening  of  bids  called  for  by  tbe  Isthmian 
Canal  Commission,  Washington,  D.  C.,  under  Circular  Xo.  681,  for 
motors,  centrifugal  pumps,  float  switches  and  pump  motor  starters  for 
canal  locks  and  spillways,  has  been  extended  from  March  8  to  March 
22.  Alajor  F.  C.  Boggs  is  general  purchasing  officer. 

BROWXSTOX,  P.\. — The  Borough  Council  is  negotiating  with  the 
Citizens’  Et..  Ht.  &  Pwr.  Co.  with  a  view  of  making  arrangements  for 
lighting  the  streets  of  the  borough. 

H.AMBURG,  P.A. — The  plant  and  holdings  of  the  Hamburg  El.  Co. 
have  been  purchased  by  tbe  Metropolitan  El.  Et.  Co.,  Reading. 

H.AUTO,  PA. — E.  B.  Stillwell,  100  Broadway,  Xew  York,  X.  A’.,  is 
engineer  in  charge  of  the  construction  of  the  proposed  plant  of  the 
Eehigh  Coal  &  Navigation  Co.,  to  be  located  near  Hauto. 

IXTERCOl’RSE,  P.A. — The  capital  stock  of  the  Intercourse  El.  Et., 
Ht.  &  Pwr.  Co.  ha;;  been  increased  from  $6,000  to  $25,000. 

TESl'P,  P.A. — The  Scranton  El.  Co.,  Scranton,  has  secured  the  con¬ 
trolling  interest  in  the  Jesup  El.  Lt.  Co.  The  new  owners  will  improve 
tbe  property. 

M.ARTIXSBE’RG,  P.\. — The  Borough  Council  has  granted  a  fran¬ 
chise  to  C.  B.  Seedenberg  and  11.  C.  Hartman,  of  Martinsburg,  to  install 
an  electric-light  plant  here.  It  is  expected  that  the  plant  will  be  in¬ 
stalled  during  the  coming  summer. 

PHIL.ADEEPIII.A,  P.A. — The  Defender  Dry  Plate  Co.  is  planning  the 
construction  of  a  power  house,  to  cost  from  $10,000  to  $20,000.  W.  K.  S. 
Dyer,  of  Philadelphia,  is  engineer  in  charge. 

PHIE.ADELPHI.A,  P.A. — The  Philadelphia  Rapid  Tran.  Co.  has  closed 
a  contract  with  the  Philadelphia  El.  Co.,  covering  an  extension  of  the 
present  contract  in  the  city  of  Philaileliihia  from  8000  kw  to  15,000  kw, 
to  be  delivered  by  Xov.  15,  1912,  and  an  additional  5000  kw  to  be  de¬ 
livered  in  1913,  making  a  total  of  20,000  kw  in  the  central  districts  for 
the  year  1913;  also  a  contract  for  1200  kw  to  be  furnished  in  Delaware 
County  this  year. 

PITrSKl’RGH,  P.A. — J.  1).  Gallery,  president  of  the  Philailelphia  Co., 
has  announced  to  the  Council  the  details  of  the  improvements  to  be 
made  to  tbe  Pittsburgh  Railways  Company’s  system,  to  be  completed 
within  two  years.  Tbe  proposed  improvements  and  extensions  will  in¬ 
volve  an  expenditure  of  $5,881,000,  and  include  the  purchase  of  200 
steel  cars,  an  increase  of  the  present  power  plant  capacity  by  25  per 
cent  and  the  reconstruction  of  70  miles  of  track,  etc.  The  stockholders 
will  meet  .April  29  to  vote  on  the  proposition  to  increase  the  capital 
-tock  from  $48,000,000  to  $73,000,000.  In  view  of  these  improvements 
the  Council  lias  been  asked  to  grant  the  company  additional  privilege. 

PITTSBL’RGH,  P.A. — Sealed  proposals  will  be  received  at  the  ollicc 
of  the  city  controller  until  March  22  for  furnishing  supplies  for  the 
fiscal  year  beginning  Feb.  1,  1912,  including  police  and  fire-alarm  equip- 
iiieiit,  telephone  service,  etc.  Howard  B.  Oursler,  director. 

SH.AROX,  P.A. — The  National  Malleable  Castings  Co.  is  planning  to 
erect  a  5-ton  electric  furnace  for  refining  steel  while  in  a  molten  state. 
The  .American  process  is  to  be  used. 

CHKiRAAA’,  S.  C. — The  Council  contemplates  submitting  the  proposition 
to  issue  $8,000  in  bonds  for  improvements  to  the  municipal  electric-light 
plant  to  the  voters. 

COEUMBEA,  S.  C. —  The  House  of  Representatives  has  passed  the  bill 
granting  the  Columbia  El.  Et.  &  Pwr.  Co.  permission  to  construct  a  dam 
across  the  Congaree  River  for  water-power  development. 

C.AXTOX,  S.  1). —  Several  parties  have  apjilied  to  the  Council  for  a 
franchise  to  supiily  electricity  here.  The  Fairview  Pwr.  Co.  will  also 
submit  a  proposition  to  supply  electrical  service  in  Canton. 

EEXXOX,  S.  1). — Steps  have  been  taken  for  the  installation  of  an 
electric-light  plant  here.  Local  business  men  are  interested  in  the  project. 

COLUMBUS,  TEX. — Preliminary  surveys  have  been  made  in  con¬ 
nection  with  tbe  construction  of  a  dam  across  the  Colorado  River,  near 
here,  and  the  installation  of  a  hydroelectric  power  plant.  It  is  estimated 
that  2400  hp  can  be  developed,  which  will  be  utilized  to  operate  the  pro¬ 
posed  electric  railway  to  extend  between  Brenham  and  Columbus,  via 
Xew  Ulm  and  Industry,  a  distance  of  about  40  miles.  The  company 

will  also  furnish  electricity  to  operate  irrigating  pumps  and  other  in¬ 

dustries  in  this  section.  O.  A.  Zumwalt,  E.  A.  Hutchins  and  C.  E. 
Sour,  of  Columbus,  are  interested  in  the  project. 

CUERO,  TEX. — The  Cuero  Lt.  &  Pwr.  Co.  contemplates  making  im¬ 
provements  to  its  plant.  AV'illiam  Ratcliff  is  president. 

EE  P.-ASO,  TEX. — The  Stone  &  Webster  Engineering  Corpn.,  of 
Boston,  Mass.,  has  notified  the  committee  which  was  recently  appointed 
to  lay  before  the  company  the  advantages  of  constructing  an  electric 
railway  down  the  Rio  Grande  A’alley  from  El  Paso  to  or  beyond  Ysleta 
that  if  a  suitable  bonus  is  raised  by  the  people  of  El  Paso  and  along  the 

route,  the  railway  will  be  built  without  delay.  Mayor  C.  E.  Kelly  is  a 

member  of  the  committee. 

G.AEA’ESTON,  TEX. — Plans  are  being  prepared  to  erect  ornamental 
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street  lamps  on  Market  Street  between  Twentieth  and  Twenty-fifth 
Streets,  the  cost  to  be  paid  by  the  merchants  and  property  owners. 

GkKKWTI.l.K,  TbiX. — The  East  Texas  Trac.  Co.,  recently  organized 
with  a  capital  stock  of  $2,000,000,  proposes  to  build  an  interurban  electric 
railway  between  Dallas  and  Wolfe  City,  via  Greenville,  a  distance  of 
about  t<0  miles.  The  incorjiorators  are  Joseph  F.  Nichols,  W.  A.  Williams 
and  J.  \N  .  Crotty. 

L.\KE1)0,  TEX. — The  Laredo  El.  Uy.  Co.  has  disposed  of  its  dis¬ 
tributing  system  and  other  holdings  in  Nuevo  Laredo,  Mex.,  and  has 
entered  into  a  contract  to  supply  the  Nuevo  l.aredo  company  with 
electricity  for  motors  for  a  period  of  five  years,  and  also  for  the  street- 
railway  system. 

l.L'LIN'ti,  TEX. — The  City  Council  has  granted  Karnstadt,  Wade  & 
Stair  a  franchise  to  erect  an  electric-light  and  power  plant  in  Luling. 

.M.VKllLE  F.ALl.S,  TEX. — The  Colorado  River  Pwr.  Co.,  which  is  con¬ 
structing  a  dam  across  the  Colorado  River  and  installing  a  hydroelectric 
plant  here,  is  jilanning  to  erect  a  system  of  electric  transmission  lines 
to  a  number  of  towns  in  this  part  of  the  State,  one  of  which  will  extend 
to  San  .\ntonio,  a  distance  of  about  100  miles.  C.  IL  .Alexander  is 
president. 

SEtiL’lX,  TE.X. — The  Guailalupe  Wtr.  Pwr.  Co.,  recently  organized 
with  a  capital  stock  of  $600,000,  is  planning  to  construct  a  series  of 
dams  and  hydroelectric  plants  on  the  Guadalupe  River  between  Seguin 
and  New  nrannfels.  The  same  interests  are  arranging  to  form  a  com¬ 
pany  for  the  jiurpose  of  constructing  an  interurban  electric  railway  be¬ 
tween  New  llraunfels  and  Seguin  and  New  Braunfels  and  San  .Vntonio. 
These  proposed  railways  will  be  about  50  miles  long.  The  power  com- 
jiany  has  already  purchased  water-power  rights  on  the  Guadalupe  River 
and  surveys  have  been  made  for  the  six  dams  to  be  built.  Electricity 
generated  at  the  proposed  plants  will  be  used  to  operate  the  railways 
and  transmission  lines  will  be  erected  to  San  .\ntonio.  New  Braunfels, 
Seguin,  San  Marcos  and  a  number  of  other  towns  to  supply  energy  for 
industrial  plants.  Walter  T.  Crawford,  W.  B.  Dunlap,  Beaumont;  E.  W. 
Brown,  Orange;  J.  M.  .\bbott  and  F.  C.  Weinert,  Seguin,  are  interested 
in  the  project. 

M<>R(i\N  CriA’,  I'T.Ml. — The  Como  Lt.  Sc  Pwr.  Co.,  recently  in¬ 
corporated,  will  take  over  the  plant  and  projierty  of  the  Como  Springs 
Lt.  \  Devel.  Co.,  of  Morgan  City,  together  with  its  power  rights  in 
Hardscrabble  Creek  and  a  ten-year  franchise  from  the  county  and  city 
of  Morgan.  The  new  company  is  capitalized  at  $75,000  and  the  officers 
are;  Elmer  ('.  Brain,  president;  W.  .\.  Buchanan,  vice-president;  J.  C. 
Lynas.  secretary  and  treasurer,  all  of  Chicago,  ill.,  and  Charles  F. 
Holding,  manager. 

SALT  LAKE  CITY,  UTAH.— The  Salt  I.ake  &  Ogden  R.  R.,  which 
proposes  to  build  an  electric  interurban  railway  from  Salt  I  ake  City  to 
Xephi,  will  soon  apply  to  the  City  ('ommissioner  for  a  franchise  to  enter 
the  city. 

ESSE.X  TUXCTItfN,  VT. — The  Burlington  Lt.  &  Pwr.  Co.,  a  subsidiary 
of  the  .\merican  Gas  Co.,  Philadelphia,  Pa.,  contemplates  developing  its 
water-power  at  Essex  Junction.  Further  information  may  be  obtained 
from  Frank  H.  Parker,  Burlington,  local  manager. 

WlNCfO'SKI,  \'T. — .\t  the  next  village  meeting  the  proposition  to  es¬ 
tablish  a  municiiial  electric-light  plant  here  will  be  submitted  to  tin- 
voter'.. 

C.‘\THI..\MET,  W.\SH. — The  City  Council  has  granted  a  25  yeai 
franchise  to  W.  J.  Haycox  and  associates  to  construct  and  operate  an 
electric  system  here.  The  company  proposes  to  develop  the  water-power 
of  Elocoman  River  to  generate  electricity. 

CLE  F.H'M,  W.X.SH. — Preparations  are  being  made  by  the  Kittitas  Ry. 
&  Pwr.  Co.  to  begin  work  on  construction  of  its  proposed  railway,  the 
contract  for  which  has  been  awarded  to  C.  J.  Johnson. 

EPHR.AT.A,  W.ASH. — The  installation  of  a  munici]);d  electric  liglu 
plant  and  water-works  system  is  under  consideration. 

NORTH  Y.\KLM.\,  WASH. — The  Pacific  Pwr.  &  Lt.  Co.  has  begun 
work  on  the  erection  of  its  transmission  lines  into  Selah  and  Wenas 
X'alleys  to  supply  electricity  to  operate  pumps  for  irrigation  purposes. 
Electrical  service  will  also  be  furnished  in  Selah. 

SULT.XN,  W.\SH. — The  citizens  have  voted  in  favor  of  the  resolu-. 
tion  to  grant  a  franchise  to  install  an  electric-light  system  here. 

T.\l'<)MA,  W.\SH. — The  City  Council  has  decided  to  widen  the  2- 
mile  tunnel  of  the  Nisqually  power  plant  for  the  purpose  of  increasing 
the  low -water  capacity  of  the  plant.  The  cost  of  the  work  is  estimated  at 
$7,700. 

.VLMOXD,  WIS. — The  Business  Men’s  .Association  of  .Almond  has 
taken  up  the  project  to  secure  a  lighting  plant  for  this  village.  It  is 
expected  that  a  plant  will  be  installed  this  season. 

ROCHESTER,  WIS. — Plans  are  being  prepared  by  Guildert  &  Funs- 
ton,  of  Racine,  for  the  installation  of  a  power  plant  in  the  Racine 
County  School  of  .\griculture  and  Domestic  Economy. 

XEL.'^ON,  B.  C.,  C.\N. — Estimates  submitted  by  the  Electric  Light 
Department  for  supplies  and  equipment  for  the  year  1912  aggregate 
$32,832.  Improvements  are  being  considered  for  the  municipal  street- 
lighting  system,  to  cost  about  $5,000. 

PRINCETON,  B.  C.,  C.\N. — The  Princeton  Coal  &  Land  Co.  contem¬ 
plates  enlarging  its  electric  plant  to  supply  electricity  to  the  town.  I  he 
company  has  secured  water  rights  on  the  Similkamen  River. 


WINNIPEG,  M.AN.,  C.AN. — The  Winnipeg  El.  Ry.  Co.  contemplates 
extensions  to  its  system  which  will  involve  an  expenditure  of  between 
$2,000,000  and  $3,000,000.  Several  new  substations  are  to  be  erected  and 
the  steam  generating  plant  is  to  be  rehabilitated. 

WINNIPEG,  MAN.,  C.\N. — Sealed  tenders  will  be  received  by  the 
chairman  of  Board  of  Control  until  .Vpril  1  for  furnishing  and  installing 
two  or  more  deep-well  turbine  pumps,  driven  by  an  electric-motor  and 
callable  of  pumping  1,000,000  imperial  gals,  in  24  hours.  Specifications 
and  form  of  tender  and  other  information  may  be  obtained  at  the  office 
of  the  city  engineer,  223  James  .Avenue,  Winnipeg.  M.  Peterson  is 
.secretary. 

BERLIN,  ONT.,  CAN. — The  Light  Commission  has  decided  to  depend 
entirely  upon  hydroelectric  power  to  operate  the  municipal  electric  sys¬ 
tem  and  has  authorized  E.  J.  Philip,  superintendent,  to  dispose  of  the 
producer-gas  machinery  and  engine  which  were  used  in  the  generating 
plant.  , 

BRIlXiEPORT,  ONT.,  C.\N. — Steps  have  been  taken  to  secure  elec¬ 
trical  service  for  this  village.  .Application  has  been  made  to  the  Berlin 
Light  Commission  to  extend  a  transmission  line  from  the  municipal  plant 
in  Berlin  to  Bridgeport  to  furnish  the  service. 

LONDON,  ONT.,  CAN. — Preparations  are  being  made  by  the  London 
&  Northwestern  Ry.  Co.  for  the  construction  of  a  dam  and  power  plant 
at  Rock  Glen,  near  Arkona,  in  connection  with  a  railway  to  be  built  to 
that  plant.  Smith,  Kerry  &  Chace,  engineers,  Toronto,  will  have  charge 
of  the  work.  1).  .A.  Stewart,  London,  is  interested  in  the  project. 

NI.AG.AR.A  F.-ALLS,  ONT.,  CAN. — AA'ork  will  begin  as  soon  as  the 
weather  permits  on  the  construction  of  the  addition  to  the  power  house 
of  the  El.  lAevel.  Co.,  contract  for  which  has  been  awarded  to  Page  &  Co., 
Toronto,  to  cost  about  $250,000.  Contracts  have  also  been  awarded  for 
machinery,  including  five  generating  units  of  12,000  hp  each,  increasing 
the  output  of  the  station  from  60,000  hp  to  120,000  hp.  .A  new  trans¬ 
mission  line  to  Toronto  will  be  erected.  The  construction  work  will  be 
in  charge  of  AVilliam  B.  Boyd,  chief  engineer,  R.  G.  Fleming,  general 
manager,  and  Dr.  I'.  S.  Pearson,  of  New  York,  N.  Y.,  consulting  engineer. 

OTT.AW.A,  ONT.,  C.AN. — The  Ottawa  El.  Ry.  Co.  is  planning  to  make 
extensions  to  its  Preston  Street  line,  Wellington  Street  line  and  the 
loop  in  Ottawa  South  immediately. 

OTT.AAA’A,  ONT.,  CAN. — Steps  have  been  taken  by  the  Hydro-Elec¬ 
tric  Power  Commission  to  expropriate  the  power  site  at  Chats  Falls  on 
the  Ottawa  River.  It  is  estimated  that  about  120,000  hp  can  be  de- 
velojied  at  this  point.  The  commission  proposes  to  develop  the  water¬ 
power  for  the  purpose  of  supplying  electricity  in  the  entire  eastern 
section  of  the  Province,  including  Ottawa,  Brockville,  Smith’s  Falls  and 
Prescott. 

PETERBORO,  ONT.,  C.AN. — The  railway  committee  of  the  Legislature 
has  granted  the  Kawartha  Transportation  Co.  permission  to  build  a 
railway  from  Peterboro  to  I.akefield  A’illage  and  on  to  Rive  I  ake.  The 
comjiany  was  also  given  permission  to  dispose  of  its  surplus  electricity, 
M.bject  to  the  power  commission  act  and  under  the  supervision  of  the 
Hydro-Electric  Power  Commission. 

MONTREAL,  QUE.,  CAN.— The  Montreal  &  Southern  Counties  Ry. 
Co.  is  asking  for  bids  for  the  construction  of  a  new  substation  in  St. 
Lambert.  AA'.  P.  Powell  is  general  manager. 

ST.  JEROME,  QUE.,  C.AN. — The  town  of  St.  Jerome  requests  tenders 
for  the  construction  of  part  or  all  of  a  complete  hydroelectric  plant  and 
distribution  system.  For  further  information  aildress  De  Gaspe  Beau- 
bien,  112  St.  James  Street,  Montreal. 

A'ERDUN,  QUE.,  C.AN. — The  ratepayers  have  approved  the  by-law 
appropriating  $229,000  for  public  improvements,  of  which  $100,000  will 
be  used  for  extensions  and  improvements  to  the  water  and  lighting  plants. 

MOOSE  J.AAA',  S.ASK..  C.AN. — Tenders  will  be  received  by  the  City 
Commissioners  until  March  26  for  line  material  as  follows:  Section  1  — 
copper  and  iron  wire;  (2)  cedar  poles;  (3)  cross-arms;  (4)  pole  line 
hardware;  (5)  miscellaneous  line  hardware.  Specifications  and  further 
information  may  be  obtained  on  application  to  J.  D.  Peters,  electrical 
superintendent. 

MOOSE  J.AAA',  S.ASK.,  C.AN. — .Sealed  lenders  will  be  received  by  the 
City  Commissioners  until  March  30  as  follows:  Contract  .A --one  1500-kw 
alternating-current  steam  turbo-generator  set;  Contract  B — one  500-kw 
alternating  generator,  direct-connected  to  a  Diesel  oil  engine.  h'urther 
information  and  specifications  may  be  obtained  on  application  to  J.  D. 
Peters,  electrical  superintendent. 

M005>E  J.AAV,  S.ASK.,  C.AN. — Sealed  tenders  will  be  receiveil  by  E. 
B.  Bonnell,  city  clerk,  until  March  25  for  furnishing  and  erecting  two 
prime  mover  equipments,  electric  lighting  equipment,  transmission  equip¬ 
ment  and  accessories  for  headworks  pumping  station.  Specifications  and 
all  information  may  be  obtained  from  the  city  clerk,  or  at  the  office  of 
AA’alter  J.  Francis  &  Co.,  consulting  engineers,  Montreal. 

PRINCE  .ALBERT,  S.ASK.,  C.AN. — New  plans  are  being  jirepared  for 
the  construction  of  the  proposed  dam  and  canal  to  be  built  at  1  acolle  Falls, 
where  the  city  has  secured  a  site.  .As  soon  as  plans  have  been  ai>provcd 
tenders  will  be  asked  for  the  work.  In  the  meantime  the  Council  may 
ask  the  authorities  to  erect  a  telephone  line  from  this  city  to  I  acolle 
Falls. 

MEXICO  CITA'.  MEX. — The  Mexico  City  Tramways  Co.  will  soon 
begin  work  on  construction  of  two  extensions  to  its  electric  interurban 
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system,  one  of  wliich  will  extend  to  Toluca,  a  distance  of  about  60  miles, 
and  the  other  from  this  city  to  Puebla,  about  125  miles. 

MONTEREY,  MEX. — Surveys  have  been  completed  by  the  Com- 
pahia  Hidro-Electrica  Mexicana  for  its  three  proposed  hydroelectric 
plants  that  are  to  be  installed  in  Northeastern  Mexico.  One  will  be  lo¬ 
cated  on  the  Narangos  River,  near  Mocos,  in  the  State  of  San  Luis 
Potosi,  and  the  other  two  on  the  Hlanco  River,  one  in  the  State  of 
Nuevo  Leon  and  the  other  in  Tamaulipas.  The  three  plants  will 
generate  about  100,000  hp.  Transmission  lines  will  be  erected  to  Mon¬ 
terey,  Saltillo,  San  Luis  Potosi,  Tampico,  Victoria,  Linares  and  other 
places. 


New  Industrial  Companies 


THE  l!l..\r\  ELT  &  WEST  CtJ.MP.W V,  of  New  York,  N.  Y.,  has 
been  incorporated  by  W.  E.  lllauvelt,  Brooklyn;  E.  West  and  E.  F. 
Schmidt,  New  York,  N.  Y.  The  company  is  capitalized  at  $75,000  and 
propo.ses  to  manufacture  and  deal  in  machinery  and  to  do  a  mechanical 
and  electrical  engineering  business. 

THE  ELCH  ELECTRIC.M,  TR.XDING  COMPANY,  of  New  York, 
N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $5,000  for  the  pur¬ 
pose  of  manufacturing  electrical  machinery.  The  incorporators  are: 
Lester  Henry  .\i)pel,  Mortimer  Thalheimer  and  T.  C.  Both. 

THE  EUKEK.X  ELECTRICAL  MANUFACTURING  COMPANY,  of 
Chicago,  111.,  has  been  incorporated  with  a  capital  stock  of  $15,000  to 
manufacture  electrical  goods,  by  George  11.  Tompkins,  John  G.  11.  Young 
and  Samuel  J.  Noran. 

THE  WILLIAM  11.  GOUGH  CO.MP.X.NY,  of  Syracuse,  N.  Y.,  has  been 
incorporated  with  a  capital  stock  of  $25,000  by  W.  H.  Gough,  H.  J. 
Gough  and  S.  Rosenthal,  of  Syracuse.  The  company  proposes  to  manu¬ 
facture  electrical  decorations,  etc. 

THE  H.XRRIS  CABLE  CO.MPANY,  of  San  Francisco,  Cal.,  has  been 
incorporated  with  a  capital  stock  of  $50,000  by  T.  J.  Harris,  Charles 
Cable  and  W.  H.  Buttner. 

THE  L.\CO  PHILIPS  COMP.XNY,  of  New  York,  N.  V.,  has  been 
chartered  with  a  capital  stock  of  $300,000  hy  P.  11.  Noyes,  C.  C.  Stetson, 
of  New  York,  and  K.  S.  Strack,  of  Brooklyn,  N.  Y.  The  company  pro¬ 
poses  to  manufacture  and  deal  in  electrical  supplies. 

THE  POWER  PLANT  MACHINERY  COMPANY,  of  Cleveland,  Ohio, 
has  been  incori)oratcd  with  a  capital  stock  of  $1,000  to  deal  in  power  plant 
machinery  and  ei|uipment.  The  incorporators  are:  (ieorge  W.  Bach, 
Charles  A.  Morris.  B.  H.  Rose,  I.  Carleton  and  Ci'eorge  Gordon. 

THE  WILLIAM  ROCHE  ELECTRICAL  CO.MPANY,  of  New  York. 
N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $10,000  for  the  pur¬ 
pose  of  doing  electrical  work  of  all  kinds.  The  incorporators  are: 
William  Roche,  287  Clark  Street,  Jersey  City,  N.  J.;  Marcus  Goldstein, 
556a  Macon  Street,  Brooklyn.  N.  Y.,  and  Louis  Feitelson,  14  Rutgers 
Place,  New  York,  N.  Y. 

THE  ST.  JOSEPH  ELECTRICAL  COMP.XNY,  of  St.  Joseph,  Mo., 
has  been  incorporated  with  a  capital  stock  of  $7,500  by  E.  J.  Kerley,  A.  F. 
Faulhaber  and  F.  X.  Andriana. 

THE  SIDNEY-MITCHELL  ILLUMINATING  COMPANY,  of  Chicago, 
Ill.,  has  been  chartered  with  a  capital  stock  of  $7,500  to  manufacture 
illuminating  and  lighting  fixtures  by  Earl  N.  Mitchell,  Thomas  H.  Sidley 
and  1.  Jeffreys. 

THE  SCHUEl.Ek  IMPLEMENT  &  SUPPLY  COMPANY,  of  Evans 
villc,  Ind.,  has  been  incorporated  with  a  capital  stock  of  $30,000  to 
manufacture  and  deal  in  all  kinds  of  heating,  lighting  and  electrical 
supplies.  Charles  Koehler  is  president  and  William  J.  Schueler  secretary. 

THE  Y.M.E'  ELECTRIC  COMPANY,  of  Chicago,  111.,  has  been  gr;inted 
a  charter  with  a  capital  stock  of  $2,500  for  the  purpose  of  doing  a  general 
contracting  business.  The  incorporators  are:  11.  11.  Hem,  Oliver  Becker 
and  Ray  Elmblad. 

THE  V.  \  G.  ELECTRIC  FUSE  &  ENGINEERING  COMPANY  OF 
NEW  JERSEY,  of  Bayonne,  N.  J.,  has  been  incorporated  by  R.  Holden- 
burg  and  J.  J.  Kuder,  of  Bayonne,  and  W.  R.  Reid,  of  Montclair,  N.  J. 
The  company  is  capitalized  at  $100,000  and  proposes  to  manufacture 
electric  motors,  electrical  machinery,  dynamos,  etc. 

YtH  NC.’S  ELECTRIC  MET.XL  PkOTECTIVE  CORPORATION,  of 
Los  .\ngeles.  Cal.,  has  been  granted  a  charter  with  a  capital  stock  of 
$50,000  by  11.  Young,  N.  S.  Todd.  F.  M.  Hiller,  D.  N.  Alexander  and 
E.  J.  Weinig. 

New  Incorporations 


S.\N  I'R.XNCTSCO,  ('.\L. — The  Universal  F.l.  &  Gas  Co.  has  been  in- 
coriiorated  with  a  capital  stock  of  $5,000,000  for  the  purpose  of  supplying 
electricity,  gas.  etc.,  in  San  Francisco  and  other  parts  of  California. 
The  directors  are:  Rudolph  and  Claus  A.  Sprecklcs,  J.  H.  Sanford  and 
Frank  Harrold. 

NEW  B.MIEN,  ILL. — The  New  Baden  Lt.  &  Pwr.  Co.  has  been 
granted  a  charter  with  a  capital  stock  of  $12,000.  The  incorporators  arc; 
Fred  J.  Koch,  L.  .\.  Schumacher  and  I'rcd  Billhartz. 


HUTCHINSON,  K.\X. — The  Hutchinson  &  Western  Interurban  Ry. 
Co.  has  oeen  granted  a  charter  to  build  an  electric  railway  from  Hutch¬ 
inson  to  Hudson,  via  Huntsville.  The  company  is  capitalized  at  $1,000,- 
000,  and  the  incorporators  are:  A.  Bradbridge,  C.  G.  Bunte,  W.  A. 
Knorr,  B.  E.  Giles,  T.  Blackmore,  F.  P.  Roehr,  all  of  Hutchinson,  and 
A.  C.  Wheeler,  Garden  City. 

MONMOUTH,  MAINE. — The  Gray  Lt.  &  Pwr.  Co.  has  been  organized 
with  a  capital  stock  of  $10,000  for  the  purpose  of  supplying  electricity 
for  lamps  and  motors  in  the  towns  of  Gray  and  New  Gloucester.  The 
officers  are:  D.  I).  Elliott,  president,  and  M.  M.  Elliott,  treasurer,  both 
of  Monmouth. 

PORTL.XND,  M.MNE. — The  York  Pwr.  Co.  has  been  granted  a  charter 
with  a  capital  stock  of  $500,000.  The  officers  are:  A.  F.  Dunham, 
president;  M.  S.  Wells,  treasurer,  and  Charles  D.  Booth,  clerk,  all  of 
Portland. 

PORTL.XND,  M.MNE. — The  Municipal  Service  Co.  has  been  organized 
with  a  capital  stock  of  $4,000,000  for  the  purpose  of  carrying  on  gas, 
electrical,  electric-lighting,  telegraph  and  telephone,  water-power,  mining 
and  other  business.  The  officers  are;  A.  F.  Dunham,  president,  and 
.M.  S.  Welles,  treasurer,  both  of  Portland. 

S.\CO,  M.MNE. — The  Macoris  Lt.  &  Pwr.  Co.  has  been  incorporated 
with  a  capital  stock  of  $100,000  for  the  purpose  of  generating  and 
transmitting  electricity  for  lamps,  heat  and  motors.  Harriet  L.  Whitney, 
Biddeford,  is  president,  and  John  G.  Smith,  of  Saco,  treasurer. 

K.'XNS.XS  CITY,  MO. — The  Baker  El.  Co.  has  been  chartered  with  a 
capital  stock  of  $5,000  by  A.  J.  Pray,  R.  C.  Norton,  Jr.,  E.  S.  Jackson 
and  O.  C.  Snider. 

CLE.XRFIEI.I),  P.X. — The  Eagle  El.  Co.  has  been  granted  a  charter 
with  a  capital  stock  of  $5,000.  The  directors  are:  Jay  FL  La  Barre,  634 
Moosic  Street,  Scranton,  Pa.;  Guy  A.  Reynolds,  XX’i  Ikes- Barre,  and 
Frank  A.  Reynolds,  Factoryville. 

H.XRRISBURG,  P.X. — Charters  have  been  granted  by  the  State  De¬ 
partment  to  the  Cooper  Township  El.  Lt.,  lit.  &  Pwr.  Co.  and  the  Morris 
Township  El.  Lt.,  Ht.  &  Pwr.  Co.  Each  company  is  capitalized  at  $5,000 
and  the  directors  are;  Thomas  A.  Armstrong,  treasurer;  Charles  H. 
Rowland  and  George  B.  Sanford,  all  of  Philipsburg,  Pa. 

IL'XRRISBURG,  PA. — Charters  have  been  granted  by  the  State  Depart¬ 
ment  to  the  following  companies;  The  Potter  El.  Co.,  the  Boggs  El. 
Co.,  the  Benner  El.  Co.,  Spring  El.  Co.,  Centre  Hall  El.  Co.,  College 
Township  El.  Co.  and  Howard  Township  El.  Co.  Elach  company  is  capi¬ 
talized  at  $5,000  and  the  directors  are:  John  W.  XVrigley,  A.  W.  Lee 
and  A.  J.  Musser,  all  of  Clearfield,  Pa. 

PITTSBURGH,  PA. — The  Point  Marion  El.  Co.  has  been  incorporated 
with  a  capital  stock  of  $5,000  by  H.  A.  XX'ieland,  Bellevue;  L.  B.  Custei , 
XX’ilkinsburg,  and  H.  B.  Smith.  Edgewood. 

FL.XNDREAU,  S.  1). — The  Flandreau  Lt.  &  Pwr.  Co.  has  been  in¬ 
corporated  by  Charles  C.  Ladd,  Osceola,  XX'is. ;  Arthur  11.  Savage,  St. 
Paul,  Minn,  and  J.  M.  Bennett,  Flandreau.  The  company  is  capitalized 
at  $50,000  and  proposes  to  supply  electricity  for  lamps  and  motors  in 
Flandreau,  Egan,  Trent,  Dell  Rapids  and  Baltic.  The  power  line  will  be 
about  50  miles  in  length. 

SPRINGFIELD,  X'T. — The  Clarendon  Pwr.  Reservoir  Co.  has  been 
incorporated  with  a  capital  stock  of  $5,000  to  acquire  lands,  huild  dams, 
reservoirs,  electric-light  plants,  etc.  The  company  proposes  to  supply 
electricity  in  New  X’ork,  New  Hampshire  and  X’ermont.  The  incorpo¬ 
rators  are:  Fred  C.  Davis,  A.  XX’.  LaFountain,  Springfield,  and  H. 
Boardman,  XVallingford. 

ALT.WISTA,  X^A. — The  .Mtavista  Lt.  &  XX’tr.  Co.  has  been  incor¬ 
porated  with  a  capital  stock  of  $15,000  to  operate  a  water  and  light  plant. 
The  officers  are:  J.  E.  Lane,  Esmont,  X’a.,  president,  and  A.  G.  Bell, 
.Xltavista,  secretary  and  treasurer. 

HINTGN,  XX’.  X’A. — The  XX’est  X'irginia  Pwr.  Co.  has  been  incorporated 
with  a  capital  stock  of  $5,000,000  by  Paul  T.  Brady,  165  Broadway,  New 
York,  N.  X'.;  Fread  -Xuld,  Charleston.  X\’.  X’a.;  Sumner  Ford,  Brooklyn, 
N.  Y. ;  E.  11.  Pitney  and  Lester  C.  Burdette,  New  York.  The  company 
proposes  to  build  a  hydroelectric  plant  at  Sandstone  Falls  on  N’ew 
River,  near  Hinton. 

KINGXX’OOD,  XX’.  X’.X. — The  Cheat  X’alley  Pwr.  &  El.  Co.  has  been 
incorporated  by  Julius  K.  Monroe  and  associates  to  build  a  hydroelectric 
power  plant. 


Trade  Publications 


SL:SPENSI0N  TROLLEY-XXTRE  clamp.— Folder  4224,  is.sued  by 
the  XX'estinghouse  F'lectric  &  Manufacturing  Company,  describes  the  type 
B-3  mine  suspension  trolley-wire  clamp  and  illustrates  its  application  by 
showing  complete  and  sectional  views. 

STREET  R.XILXX'AY  LAMPS. — Bulletin  No.  18,  recently  issued  by 
the  engineering  department  of  the  National  Electric  Lamp  Association, 
has  street  railway  lamps  for  its  subject.  Complete  data  are  given  on 
Gem  and  carbon  lamps  for  street-railway  use. 

BELT  TRE.XTMENT. — The  Cling-Surface  Company,  Buffalo,  N.  X'.,  has 
issued,  as  Bulletin  No.  321.  a  neat  folder  showing  eleven  notewrothy 
installations  in  Pennsylvania,  where  ding-surface  is  profitably  used  on 
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belts.  Each  illustration  is  accompanied  by  data  concerning  the  belts 
shown. 

FEEDER-VOLTAGE  REGULATORS. — The  General  Electric  Company 
has  just  issued  a  bulletin  (No.  4927)  which  describes  the  manufacture  of 
feeder  voltage  regulators.  It  illustrates  the  various  processes  of  the 
manufacture  and  shows  the  facilities  possesseu  at  the  Pittsfield  works 
for  the  manufacture  of  this  type  of  apparatus. 

B.\LL  BEARINGS. — Single  thrust  and  double-thrust  ball  bearings  are 
described  in  a  16-page  bulletin  issued  by  the  S.K.F.  Ball  Bearing  Company, 
50  Church  Street,  New  York.  This  bulletin  is  filled  with  good  illustra¬ 
tions  showing  self-aligning  double-thrust  ball  bearings  and  single-thrust 
hearings  with  and  without  self-aligning  seat.  Self-alignment  is  featured 
throughout. 

STONE- DUCT  CONDUIT. — The  Chicago  Stone  Conduit  Company, 
435  Rookery  Building,  Chicago,  has  issued  a  booklet  on  its  product, 
"stone-duct,”  that  is  not  only  interesting  by  reason  of  its  contents, 
describing  this  new  conduit,  but  also  something  of  a  novelty  in  that,  in 
shape  and  cover  design,  the  pamphlet  is  made  to  represent  a  portion  of 
the  conduit  described.  The  brochure  is  a  clever  piece  of  work. 

ELECTRICALLY  DRIVEN  REFRIGERATING  M.VCHINERY.— Bul¬ 
letin  No.  4930,  recently  issued  by  the  General  Electric  Company,  is  de¬ 
voted  to  the  application  of  electric  drive  to  ice  and  refrigerating  plants 
and  illustrates  the  advantages  offered  by  this  method  of  drive  as  com¬ 
pared  with  steam  power.  The  bulletin  contains  illustrations  of  various 
installations  of  electric  motors  in  connection  with  this  industry. 


Business  Notes 

.\!slll.EY  &  K.\UF.M.\N  have  ojiened  consulting  engineering  offices  at 
417  Fifth  .Avenue.  New  A'ork.  The  electrical  engineer  of  this  firm  is 
Mr.  .Alfonse  Kaufman,  and  the  mechanical  engineer  is  Mr.  Edward  E. 
.Ashliy.  Ir.  This  firm  will  specialize  in  the  design  of  heating,  lighting, 
ventilating,  refrigerating  and  sanitary  installations. 

B.Vn'AGl.IA  ELECTRIC  FDUNT.MN  C().\1P.\NY  has  been  reor¬ 
ganized  and  incorporated  under  the  name  of  Electric  Fountain  Company. 
Mr.  O.  F.  Battaglia  will  be  manager  of  the  concern,  which  will  move  its^ 
offices  an<l  showroom  to  121  West  Forty-second  Street,  New  A'ork,  on 
April  1,  and  its  factory  to  551  West  F'orty-second  Street. 

MR.  ARTHUR  LOCKAA'OOD  has  been  appointed  sales  manager  of  the 
Brookfield  Glass  Company,  with  headquarters  at  2  Rector  Street,  New 
York.  Mr.  Lockwood  is  a  son  of  Mr.  Thomas  1).  Lockwood,  of  the  New 
York  Telephone  Company,  and  for  the  past  fifteen  years  has  been  con¬ 
nected  with  the  Western  Electric  Company.  The  Brookfield  Glass  Com¬ 
pany,  which  has  been  in  the  glass-insulator  business  for  nearly  fifty  years, 
reports  that  its  business  is  constantly  growing  and  its  manufacturing  facili¬ 
ties  are  being  increased  and  that  new  styles  and  designs  are  now  being 
offered  to  the  trade. 

THE  AMERICAN  CARBON  &  BATTERY  COMPANY,  St.  Louis, 
Mo.,  has  let  all  contracts  for  the  rebuilding  of  its  plant,  and  the  work 
will  commence  at  once.  The  buildings  now  under  way  are  as  follows: 
Brick  boiler  and  engine  room,  steel  grinding-room,  mixing-room  and  press¬ 
room,  steel-structure  kiln  shed,  steel  warehouse,  brick  finishing  depart¬ 
ment.  .All  the  buildings  are  single  story  and  of  the  latest  type  of  con¬ 
struction.  When  completed  the  plant  will  have  between  60,000  sq.  ft. 
and  70,000  sq.  ft.  of  floor  space,  all  of  which  will  be  occupied  by  the 
carbon  and  battery  departments.  The  company  reports  exceedingly  good 
business  during  the  last  two  months  since  the  fire  in  the  old  plant,  and 
it  is  now  able  to  take  care  of  all  orders  with  its  usual  promptness,  turning 
out  the  goods  from  temporary  quarters. 

AMERICAN  AGENCY  FOR  P.AUL  INSTRUMENTS.— Robert  W. 
Paul,  of  New  Southgate,  London,  England,  who  is  well  known  through¬ 
out  Europe  as  a  manufacturer  of  electrical  standards  and  testing  instru¬ 
ments,  has  recently  opened  a  branch  depot  and  laboratory  at  1  East 


Forty-second  Street,  New  A’ork.  This  branch  is  in  charge  of  Mr. 
Cnthbert  J.  Brown,  who  for  some  years  has  been  engaged  in  the  test¬ 
ing  department  of  the  Paul  works,  and  who  will  be  responsible  for  the 
good  condition  and  accuracy  of  the  instruments  shipped  to  purchasers 
in  this  country.  .Among  recent  additions  to  the  long  list  of  Paul  instru¬ 
ments  are  a  number  of  newly  designed  apparatus  for  the  measurement 
of  inductance  and  effective  resistance,  applicable  particularly  to  tele¬ 
phonic  and  wireless-telegraphy  circuits,  as  well  as  a  series  of  moving- 
coil  instruments  on  the  “Unipivot”  principle.  These  instruments  are 
robust  and  free  from  the  necessity  of  leveling,  although  they  have  an 
extremely  high  sensitiveness  and  can  therefore  be  used  in  place  of 
reflecting  galvanometers  for  many  tests,  as  well  as  forming  convenient 
resistance  millivoltmeters  and  microammeters.  Mr.  Paul’s  instruments 
are  used  in  the  national  electrical  standards  laboratories  of  the  world, 
incluiling  the  National  Physical  l.aboratory,  London,  and  the  Bureau 
of  Standards,  AVashington. 

THE  AMERICAN  “Z”  ELECTRIC  LAMP  COMPANY,  New  York 
City,  announces  i  educed  prices  on  its  product  amounting  to  approxi¬ 
mately  20  per  cent.  The  company  does  not  manufacture  a  wire-drawn 
lamp,  and  claims  th.-it  the  chemical  on  the  stem,  covered  by  its  basic 
patents,  absolutely  prevents  premature  discoloration,  and  that  the  con¬ 
struction  of  the  supports  is  such  that  the  lamp  will  easily  withstand 
hard  shocks  and  vibrations.  The  demand  for  its  product,  it  is  said, 
has  necessitated  the  company  drawing  from  eight  of  its  Euroiiean  fac¬ 
tories,  instead  of  three  as  formerly.  The  American  sales  ilepartment, 
now  located  at  29  Lafayette  Street,  New  A’'ork  City,  has  been  augmented 
bv  the  entire  organization  of  the  Fred  Lee  Company.  Mr.  T.  Fred 
Lee  is  now  .American  manager  for  Kilburn,  Brown  &  Company,  London, 
England,  sole  licensees  of  the  American  “Z”  Electric  Lamp  Company 
in  this  country.  His  former  experience  covered  several  years  with  the 
National  Electric  Lamp  .Association  and  equips  him  to  pursue  the  jiolicies 
adopted  by  the  .American  “Z”  Electric  Lamp  Company  in  this  country, 
which  provides  for  greatly  extended  operations,  including  the  establish¬ 
ing  of  branch  offices  in  the  principal  cities.  The  company  states  it  is 
now  negotiating  for  a  site  in  South  Brooklyn  for  the  purpose  of  erect¬ 
ing  a  factory,  which  in  all  probability  will  be  completed  in  the  early 
fall.  The  factory  will  have  a  daily  output  of  approximately  15,000  lamps 
of  the  pure  tungsten  tyi>e.  .Agencies  will  he  established  throughout  the 
United  States. 

GERMAN  ARC  L.AMP  AND  C  ARBON  INDUSTRIES  FLOURISH¬ 
ING. — 11.  M.  Hirschberg,  importer  of  flaming-arc  lamps  and  carbons,  32 
East  Twentieth  Street,  New  A'ork  City,  has  just  returned  from  a  tour  of 
tile  electrical  centers  of  Germany,  where  he  found  the  electrical  manufac¬ 
turing  plants  enjoying  a  high  degree  of  activity.  AVhile  abroad  the  rela¬ 
tions  existing  between  him  and  the  manufacturers  of  the  Excello  arc  lamp 
were  mutually  abrogated,  and  arrangements  were  made  elsewhere  through 
which  he  will  shortly  undertake  the  importation  of  a  newly  designed  and 
highly  improved  tyjie  of  flaming-arc  lamp  with  a  life  of  forty  hours.  This 
business  will  be  carried  on  at  the  above  address  with  virtually  the  same 
organization  as  heretofore,  and  a  AV’estern  office  will  be  located  at  431 
South  Dearborn  Street,  Chicago,  under  direction  of  .\.  F.  Salomon. 
Part  of  Mr.  Hirschberg's  time  abroad  was  spent  at  the-  Plania  carbon 
works  at  Ratibor,  Silesia,  of  which  he  is  the  sole  agent  in  this  country 
and  Canada.  .All  departments  at  these  works  are  operating  at  full  capac¬ 
ity,  and  many  of  the  1200  employees  are  working  overtime.  The  Plania 
works  are  now  turning  out  electrodes  for  smelting  purposes  as  large  as 
600  mm  square  or  in  diameter  by  2000  mm  in  length.  The  company  is 
adding  a  factory,  at  a  cost  of  $150,000,  which  will  enable  it  to  make 
electrodes  800  mm  square  or  in  diameter  by  3500  mm  to  4000  mm  in 
length,  and  add  materially  to  its  output.  .A  factory  for  increasing  the 
facilities  for  the  manufacture  of  homogeneous  lamp  carbons  is  also  being 
erected  at  a  similar  cost.  Mr.  Hirschberg  observed  a  new  homogeneous 
yellow  carbon  in  operation  at  the  Plania  works,  whose  characteristics,  he 
said,  showed  many  points  of  advancement  over  those  of  any  yellow  carbon 
previously  manufactured  for  use  in  the  new  type  of  long-burning  flaming- 
arc  lamps.  These  carbons  are  now  on  the  market  in  this  country  and  on 
the  Continent. 
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UNITED  ST.ATES  P.ATENTS  ISSUED  .AlARCH  5,  1912. 

[Prepared  by  Robert  Starr  -Allyn,  16  Exchange  Place,  New  A'ork.] 

1,019,017.  ELECTRICAL  AVELDING  APPARATUS;  J.  Beckman,  .Al- 
lona,  Germany.  .App.  filed  July  1,  1909.  Low  voltage;  metal  elec¬ 
trodes. 

1,019,044.  ELECTRICAL  COUPLING;  J.  L.  Hinds  and  J.  J.  Dessert, 
Syracuse,  N.  A'.  -App.  filed  Oct.  5,  1910.  Line  tapper  with  hinged 
gripping  yoke. 

1,019,045.  MOTOR  CONTROLLER;  A.  J.  Horton,  AVhite  Plains,  N.  A. 
App.  filed  May  4,  1908.  .Automatic  starter. 

1,019,046.  ELECTRIC  SE.M.APHORE  SIGNAL  FOR  RAILAVAYS; 
AV’.  K.  Howe,  Rochester.  N.  A'.  ^A|>p.  filed  May  26,  1910.  Mechanical 

details  to  prevent  sticking. 

1,019,047.  REI..AA’  MOA’EAIKNT:  AA*.  K.  Howe,  Rochester,  N.  A'.  .App. 
filed  Sept.  30,  1911.  Three-position  relay  which  caij  be  transformed 
into  a  two-position  relay. 


1.019,060.  Cl R(  UIT- BRE.A KER;  .A.  D.  T.  Libby,  Elyria,  Ohio.  -App. 
tiled  Dec.  17,  1904.  Horseshoe-magnet  type. 

1.019,075.  ELECTRICAL  RESISTANCE;  C.  C.  Nuckols  and  F.  Pruyn, 
Albany,  N.  A'.  App.  filed  June  29,  1910.  Coils  of  insulated-wire 
helices. 

1,019,081.  SAFETY  DEA'ICE;  C.  F.  Peel,  New  York,  N.  Y.  App. 
filed  Nov.  21,  1910.  Pneumatic  air-brake  control  of  an  electric 
switch. 

1,019,091.  CONTROLLING  DEVICE  FOR  MOTORS;  C.  Sacerdoti, 
Philadelphia,  Pa.  -App.  filed  Jan.  7,  1911.  Steering  gear,  etc. 

1,019,163.  ELECTRIC  METER;  A.  A.  Kent,  Philadelphia,  Pa.  App. 
filed  Jan.  14,  1907.  Adjustable  indicator. 

1,019.166.  ELECTRICAL  CONTACT  BANK  AND  PROCESS  OF 
MAKING  SAME;  G.  'W.  Ixtrimer,  Piqua,  Ohio.  App.  filed  .April 
24,  1907.  For  automatic  telephone  exchanges. 
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1,019,213.  KLKt  TK<).MA('..\1:T1C  ROCK  DKIl.l.  A.ND  CIIIITIXC 
ll.\MMKR;  C.  K.  I.ebanon,  liiii.  App.  filed  .May  14  1908. 

Solenoid-operated. 

1,019,236.  SKiX.M  1X0;  R.  .\.  Fessenden,  Washington,  U.  C.  .Xpp. 
fded  Xov.  3,  1905.  For  eliminating  disturbances  producing  electro- 
sialic  efTecIs. 

1,019,260.  C’OHKRKR;  C.  1).  Fanning,  lloston.  Mass.  .\pp.  tiled  Dec. 
1,  1902.  An  iini>erfect  contact  comprising  a  plurality  of  loose  mag¬ 
netic  particles. 

1,019,270.  KI-KOTRIC  FIRK  ALARM;  K.  H.  Moe,  Salt  Lake  City, 
I'tab.  \pp.  tiled  Jan.  4,  1911.  Thermostatic  device. 

1,019.288.  SAXITARY  MOUTIIPIEC?:;  W.  W.  Woodruff,  Canton, 
.Miss.  -'Xpp.  tiled  July  8,  1911.  .\ntiseptic  material  in  a  telephone 
mouthiiiece. 

1,019,292.  KI.Kt  TRIC-.XRf'  L.\.M1’;  A.  E.  .^ngold,  Manchester,  Eng¬ 
land.  .\p|i.  tiled  March  23,  1908.  Magazine  type  with  inclined  car¬ 
bons. 

1,019,299.  ELECTRIC  WELDIXC.  APPARATUS;  A.  E.  Puchenberg, 
Toledo,  I  )hio.  .\i)p.  tiled  Oct.  6,  1910.  Tube  wrelding,  etc. 

1,019,307.  TRACK  COXSTRUCTIOX ;  E.  F.  Davis,  Corning,  X.  Y. 

App.  tiled  Dec.  7,  1909.  Thiid-rail  and  metal  tire  construction. 

1.019,340.  .S|I',X.\L;  J.  C.  McOowan  and  R.  W.  Michler,  Perris,  Cal. 

A|)p.  tiled  Oct.  30,  1909.  Electric  signal  to  indicate  deflation  of 

pneumatic  tire. 

1,019,362.  1;R0TECTI\T:  electric  t  UT-OUT;  S.  G.  Rhodes,  Xew 
^’ork.  X.  Y.  -^pp.  filed  Xov.  14,  1911.  For  a  three-wire  meter 

system. 

1,019.381.  ELECTRIC  RAILWAY;  X.  IL  Turner.  Vulcan,  Mich.  App. 
tiled  March  29,  1911.  Two  conductors  beside  the  track. 

1018,390.  ELECTRIC.M.  RESIST.\X(iE;  Ei.  Weintraub,  Lynn,  Mass. 
App.  tde<l  Oct.  27,  1909.  Iloron  and  carbon. 

1.019,391.  •  ItOROXlZED  COXDUCTOR  AXD  METHOD  OF  M.\XU- 
P'.XCTURE;  E.  W.  Weintraub,  Lynn,  Mass.  App.  tiled  Oct.  27, 
1909.  t  arbon  fdament  is  subjected  to  the  action  of  boron. 


1,019.392.  ELECTRIC  FURXAt  E  MEiTHOD  AXD  APPAR.VTUS:  E. 
Weintraub,  Lynn,  Mass.  .\pi).  tiled  Oct.  27,  1909.  E'or  making  boron 
in  hyilrogcn  atmosphere. 

1,019,393.  I'.ORON-C.NRHOX  ALLOY;  E'.  Weintraub,  Lynn,  Mass. 

.\pp.  tiled  Oct.  27,  1909.  Boron  and  less  than  15  per  cent  of  car¬ 
bon  chemically  combined. 

1,019,394.  REDUCTION’  OF  CHEMICAL  CO.MPOUXDS:  E.  Wein¬ 
traub,  Lynn,  Mass.  -Vpp.  filed  July  20,  1910.  .\  dense  coating  is 
dejiosiied  on  the  outer  wall  of  a  carbon  tube. 

1.019,402.  ALTERXATIXC, -CURRENT  MOTOR;  E.  F.  W.  .Mexander- 
-on.  Schenectady,  X.  Y.  .\pp.  tiled  Oct.  19,  1911.  Has  a  quick¬ 

acting,  series-wound,  direct-current  exciter. 

1,019,403.  ILLU.STRATU’E  TELEGRAPHY:  N.  S.  Amstutz,  Cleve¬ 

land.  Ohio.  .Np'P.  tiled  Aug.  30,  1901.  Synchionizing  method.  (See 
Patent  No.  577,373.) 

1.019.404.  ILl.l’STRA'riVE  TELE:GR.\P11Y:  N.  S.  .\mstutz,  Cleve¬ 

land,  Ohio.  .\pp.  tiled  Sc|it.  12,  1901.  E'or  relief,  or  with  a  seleni¬ 
um  cell,  flat-surface  transmission. 

1.018.409.  S.NFETY  STOP  FOR  GAS  CAPS;  P.  S.  Bailey,  Lynn,  Mass. 
.\pp.  tiled  July  23,  1909.  E'or  inclosed  arc  lamps. 

1,019,413.  ELECTRIC  STE.\M-HEATIN'G  SYSTEM;  A.  F.  Batchelder, 
Schenectady,  X.  Y.  -\pp.  tiled  Sept.  28,  1908.  Particularly  for 
railway  cars. 

1,019,419.  DEVICE  FOR  I'SE  IN'  L.XYING  CONDUCTORS:  I.  Bowdle, 
Pasadena,  Cal.  -\pp.  tiled  Jan.  21,  1911.  Two  reels  for  feeding 
flexible  tape. 

1,019.422.  COXTROLLIN'C.  DEVICE  FOR  LIGHTING  CIRCUITS; 
.\.  F..  Button,  Schenectady,  X.  Y.  .App.  tiled  Dec.  19,  1907.  Single 
rheostat  for  a  number  of  branch  circuits. 

1,019,423.  TERMINAL  FOR  ELECTRIC  CONDUCTORS;  F.  E.  Case, 
Schenectady,  X.  Y.  .Viii).  tiled  March  7,  1906.  E'ormed  from  shect- 
metal  strips. 

1,019,425.  TIME  AND  Cl'RREN'T  LIMIT  RELAY;  A.  S.  Cuhitt,  Pitts- 
tield.  Mass.  -App.  tiled  Oct.  5,  1909.  For  motor  control  by  successive 
switches. 


1,019,426.  ELECTRIC  FL.MTROX;  .A.  S.  Cubitt,  Pittsfield,  Mass.  App. 
Iilfd  Oct.  29,  1910.  Clamp  for  holding  the  parts  together, 

1,019,427.  ELECTRIC  WATER  HEATER;  A.  S.  Cubitt,  Pittsfield,  Mass. 
.\pp.  filed  Xov.  10,  1910.  Thermostatic  control  of  water  circulation. 

1,019,428.  MOTOR-CONTROL  SYSTE.M;  A.  S.  Cubitt,  Pittsfield,  Mass. 
-App.  filed  May.  16,  1910.  Improvements  on  the  relay  for  a  system 
such  as  that  covered  by  Patent  Xo.  941,408. 

1,019,432.  OSCILLOGR.XPIl ;  J.  T.  Dempster,  Schenectady,  X.  Y. 
App.  filed  -April  4,  1910.  Electromagnetically  operated. 

1,019,435.  STARTING  DEVICE  FOR  SINGLE-PHASE  MOTORS; 

G.  H.  Dorgeloh,  Schenectady,  N.  Y.  App.  filed  Nov.  19,  1907.  -Au¬ 
tomatically  operated  controller. 

1,019,436.  CONTROLLING  DEVICE  FOR  ELECTRIC  MOTORS;  G. 

H.  Dorgeloh,  Scbenectadv,  N.  Y.  -App.  filed  Jan.  6,  1910.  .Multi¬ 
voltage  system. 

1,019,439.  M()TOR-CONTROLL1XG  DE\  ICE;  P.  Dunning,  Schenec¬ 
tady,  N.  A'.  -Xpp.  filed  Oct.  31,  1910.  Motor-starting  switch. 

1,019,443.  ELECTRODE:  C.  .A.  Ernst,  Schenectady,  N.  Y.  .App.  tiled 
-April  6,  1904.  Franklinite  tetanium  oxide  and  a  restrainer. 

1,019,451.  SECTIONAL  IXSUL.ATOR;  J.  C.  Gillette.  Baltimore.  Md. 
App.  filed  -Aug.  13,  1908.  Overhead  trolley  with  catenary  suspension. 

1,019,455.  COMBINED  SWITCH  AXD  BRANCH  PLUG;  F.  Graf.  Pan- 
kow,  Germany.  App.  filed  July  29,  1909.  Interlocking  mechanism. 

1,019.456.  ELECTRIC  METER;  J.  E.  Graybill  and  P.  Mejunkin,  York, 
Pa.  -Xpp.  filed  June  9,  1904.  For  either  alternating-current  or  direct- 
current  systems. 

1,019,461.  MOTOR-CONTROL  SYSTEM;  M.  R.  Hanna,  Schenectady, 
X.  Y.  .App.  filed  Sept.  18,  1911.  Multiple-unit  system. 

1,019,463.  C.-XRBOX  ELFiCTRODE;  C.  .A.  Hansen,  Schenectady,  X.  Y. 
.App.  filed  July  23,  1909.  Has  a  graphite  tip. 

1,019,464.  .ARC-LIGHT  ELECTRODE;  J.  Harden,  Schenectady,  X. 

.Xpp.  filed  Dec.  10,  1903.  Tetanium  carbide,  ferromanganese  carbon. 

1,019,467.  CONTROLLER  FOR  ELECTRIC  CIRCUITS;  IL  C.  Has¬ 
tings  and  XX'.  L.  Wise,  Rugby,  England.  -Xpp.  tiled  March  15,  1909. 
Hand  controller  with  automatic  release. 

1,019,482.  CHARGING  STORAGE  BATTERIES;  P.  Kennedy,  Brook¬ 
lyn,  X.  A'.  -App.  filed  Marcli  17,  1908.  .Automatic  release.  Par¬ 
ticularly  for  train-lighting  systems  with  axle-driven  generator. 

1,019,483.  ELEUTRIC-CURREXT-SUPPLY  SYSTEM;  P.  Kennedy, 
New  A'ork,  X.  A'.  -App.  filed  Oct.  26,  1908.  Storage-battery  and 
axle-driven  generator,  main-lighting  system. 

1,019,484.  ELECTRIC  SXX’ITCH;  P.  Kennedy,  Xew  A’ork,  X.  A’.  -Xpp. 
filed  Oct.  26,  1908.  Local-controlled  main  switch. 

^,019,491.  IN’DUC’riON  MOTOR;  K.  Kuhlmann  and  H.  Miiller,  P.er- 
lin-Pankow,  Germany.  -Aiip.  filed  March  27,  1906.  Single-phase 

motor-starting  device. 

1,019,500.  GR.XB-Bl'CKET  HOIST;  S.  H.  Libby,  Bloomfield,  X.  J. 
.Xpp.  filed  Sejit.  21,  1910.  Electric  control. 

1,019.509.  TROLLEA’;  R.  McMillen,  Pittsburgh,  Pa.  -App.  filed  July 
10,1911.  Harp  and  two  angularly  disposed  wheels. 

1,019,512.  HIGH-X’OLTAGE  TR.XXSI'ORMER;  XY.  S.  Moody,  Pitts¬ 
field,  Mass.  .Xpp.  filed  July  21,  1910.  .X  metallic  plate  connected 
to  the  end  turn  for  jirotection  against  high  voltage. 

1,019,544.  FIELDLESS  .XIOTOR;  F.  L.  South,  Baldhill,  Pa.  App. 
filed  May  7,  1910.  The  earth’s  magnetism  serves  as  a  field;  scientific 
toy. 

1,019,554.  .XI.XILB(3X;  F.  M.  Taylor,  Canute,  Okla.  .Xpp.  filed  July  6, 
1910.  .Xlarm  device  for  rural  free  delivery  boxes. 

1,019,557.  TIRE  .AL.XRM;  E.  A.  Terpening,  Mokena,  Ill.  -Xpp.  filed 
March  19,  1909.  Electric  signal  for  deflated  pneumatic  tire. 

1,019.568.  METHOD  OF  MAKING  RESISTANCE  MATERIAL;  E. 
XX’eintraub,  Lynn,  .Xlass.  -Xpp.  filed  (Jet.  27,  1909.  Impure  boron 
is  sintered  in  the  presence  of  carbon. 

1,019,569.  .METHOD  OF  MAKING  BORtJX  AND  BORON  ALLOYS; 
E.  XVeintraub,  Lynn,  Mass.  -Xpp.  filed  Oct.  27,  1909.  Boron  halonl 
and  reducing  gas  are  brought  into  contact  with  a  heated  surface  to 
deposit  the  boron. 

1,019,588.  ELECTROLYTIC  .XXODE;  H.  E.  Beach,  Birmingham,  Eng- 
laril.  -Xpp.  filed  March  13,  1911.  Screw-socket  connection. 

1,019,608.  X’lBR.XTIN'G  RECTIFIER;  J.  T.  Dempster,  Schenectady, 
X.  A’.  -App.  filed  Sept.  17,  1908.  Mechanical  converter. 

1,019,616.  RHEOSTAT;  L.  C.  Eilertsen,  Paris,  France.  -App.  filed 
March  28,  1911.  Fluid  device. 

1,019,619.  TROLLEA’  II.XRP;  P.  Fabrowicz,  Scranton,  Pa.  -Xpp.  filed 
Sept.  5,  1911.  Self-oiling. 

1,019,628.  R  XILRO.XD  'rEI.EPHOXE;  XX'.  E.  Frost.  Lewiston,  Maine. 
-Xpp.  tiled  -April  10,  1911.  .Xs  a  train  signal. 

1,019,641.  VOLTAGE  REDl’CER;  XX  .  .X.  Hesse  and  J.  T.  Slaven,  Oak¬ 
land,  Cal.  -Apii.  filed  July  11,  1911.  Resistance  principle,  particu¬ 
larly  for  incandescent-lamp  sockets. 

1,019.676.  MEAN’S  FOR  CONTROLLING  ELFXTRIC.ALLY  OPER- 
-XTED  DRIXIXG  SYSTEMS;  J.  C.  McFarlane,  11.  Burge  and  A. 
XX’illiams,  London,  England.  .Xiq).  filed  Dec.  22,  1911.  Braking  and 
safety  system  for  hauling  or  winding. 

1,019,677.  MEAN'S  FOR  REGUL.XTIXG  ELECTRICALLY  OPER- 
-ATED  DRIVING  SYSTE.XIS;  j.  C.  McFarlane,  11.  Burge  and  A. 
XX’illiams,  London,  England.  -Xpii.  filed  Dec.  22,  1911.  -Auxiliary 
field  winding. 

1,019,709.  ELECTRIC  MOTOR  .XXD  DAX’.X.XIO;  F.  J.  B.  Cordeiro. 
U.  S.  N.  App.  filed  March  6,  1911.  .Xlternating-current  or  direct-cur¬ 
rent  type. 

1,019.730.  INTERIOR  ELECTRIC-LIGHTING  SYSTEM;  A.  Blondel, 
Paris,  France.  -Xpp.  filed  Sept.  9,  1904.  Removal  of  products  of 
combustion  of  flaming  arcs. 

1,019.731.  ELECTRIC-ARC  LAMP;  A.  Blondel  and  G.  Dobkevitch. 
Paris,  France.  -Xpp.  filed  Feb.  1,  1905.  Current-conducting  rings 
arranged  along  and  around  the  carbons. 

1,019.744.  ELECTRIC-ARC  LAMP;  A.  Blondel  and  G.  Dobkevitch, 
Paris,  France.  -App.  filed  Feb.  1,  1905.  Electrode-feeding  devices. 

1.019,745.  FOOT  PEDAL  SXX’ITCH;  J.  Helstrom,  Morristown.  N.  J. 
-Xpp.  filed  Oct.  24,  1911.  For  electrically  actuated  automobile  horn. 
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